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The   object    of  this   thet-is    is   to  nake  a  complete 
investigjation   of  the   accuracy   of  tv/o  new  types    of 
integrating  v/atthour  meters,    namely: 

1.  The  '"illis    "Straight   Line"   Ileter    "2551. 

2.  The  Coliunbia  t^hunted  Astatic   Meter    ?18o00. 


32760 


In  the  performance  of  the  various  teets  the  following 
apparatus  was  used; 

West  on  "D.C.  Voltmeter  #4405   0  -  150  volts. 
Weston  D.C.  Ammeter   1^227    0  -  10  amperes. 
Weston  D.C.  Ammeter   #7527   0  -  150  amperes. 
Weston  A.C.  Voltmeter  ^2911   0  -  120  volts. 
Weston  Wattmeter      #433    0  -  1500  watts, 
General  Kleotrlo  A.C.  Ammeter  f 2024274-  0-6,  0-10  amp. 
ragner  Kleotrlo  60  Cycle  Alternator  v*182. 
General  Bleotrio  25  Cycle  Rotary  Converter  #17721. 
Holzer  Cahot  60  Cycle  Alternator  #16881. 
Potential  Rheostats. 
Current  Rheostats. 
Choke  Coll. 
Lamp  Rack. 
Condensers. 
Variable  inductance. 
Frequency  meter. 
Revolution  counter. 
Thermometers . 
Storage  Cell. 

Auto-transformer.    shunts 
^«yB.      St op-Watch. 
High  resistance  Ooil  for  prodiicing  magnet io  field. 
Box  with  heaters  for  making  temperature  tests. 


Theory  of  The  I-'otor  Type  of  Tattnieters. 

Practically  all  the  meters,  which  are  suitatle  for 
both  alternating  and  direct  currents,  are  of  the  motor 
type,  having  a  v;ound  armature  with  a  coraiuutator  and 
brushes  connected  thru  a  high  and  practically  non- 
inductive  resistance  across  the  supply  mains,  the  armature 
being  in  a  field  produced  by  the  main  current  passing 
thru  a  fixed  coil  or  coils.  Tv'o  fields  are  therefore 
produced;  one,  by  the  armature  proportional  to  the  current 
thru  it,  and  the  other  proportional  to  the  current  in 
the  field  coils,  V7hich  is  the  current  supplied  to  the  load. 

The  brushes  are  placed  on  the  commutator  at  such  an 
angle  that  the  armature  field  is  approximately  at  right 
angles  to  the  iaain-currr?nt  field,  with  the  result  that 
a  torque  is  produced  tending  to  bring  the  coils  in  the 
same  plane. The  Sommutator  causing  the  fields  to  be 
permanently  at   the  same  angle,  the  torque  remains,  and 
the  armature  rojiates  as  long  as  both  fields  exist  .A  metal 
disc  attached  to  the  same  spindle  as  the  armatxire,  rotating 
between  the  poles  of  a  permanent  magnet  provides  a 
retarding  torque  which  is  proportional  to  the  v;atts 
delivered. 


Calibration   of  "Weston  ^.C.   Voltmeter  ,^405 


Standard  Volts. 

"'eston  Volts 

20 

30.7 

40 

40.6 
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50.6 
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70 
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Calibration  of  "Veston  "^.C,  Ammeter  J2H7, 


Standard  A 

mpores 

"'eFton  Amperos. 

1 

.05 

o 

1.97 

ri. 

2.98 

4 

4.00 

5 

5.03 

6 

6.08 

7 

7.10 

8 

8.10 

9 

9.12 

10 

10.15 

Calibration  of  Weston  T),G.  Ammeter  j?227, 


Standard  Amperes 

'''eflton  Amperes 

1 

.95 

2 

1.97 

3 

2.98 

4 

4.00 

5 

5.03 

6 

6.08 

7 

7.10 

8 

8.10 

9 

9.1£ 

10 

10.15 

Calibration  of  "Test6n  D.G.   Arnraeters    #  75S7, 


Standard  Amperes . 

"'eston  Amperes. 

10 

10.0 

20 

19.8 

20 

29.7 

40 

.'59.3 

50 

49.0 

60 

58.9 

70 

68.7 

80 

78.6 

90 

88.4 

IvOO 

98.1 

110 

1  07.8 

120 

117.6 
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■BBBi liaaaBaBaBaBBBaBBaBBBBBBaiaaBaaBaaBBBBBaBaBaaBBBaaaaBBaBBaBaaBaBaaBBaBaaaBaaaBaaaBaaaaaBBiaBaaBl 
■■aai iaBaaBaaaaaaaaaaBBaaBaaaaiaBaaaaaaBaBaBaaaaaaBaaaaBaaaBaaBBaaaaaaaaaBaBaaaaaBaaBaBBHaaaaaaaaaaal 
■aaaa ■■BBaBBBBBBBBBaaBaBBaaaBaaBBBaBaaBBBBaBBBaBaaaBBBaaBaaaaBBBaaBaaBiBBaaaBaaBaaBBaaBaBBBBBBBBaaBal 
aaaai  ■aaaaaBaaaaBBBaaBaaaBaBBBrrBf  jBi|iaaraBaaBar.jBBaBBBBaBaaBaBBBBBBBBiaaBBBBaaBaBaBBBBBaBBaaaBBBBBfll 
aaaai  aaaBaBaBBBaBaaaaaaBaaaaBa  w-r>.y^7w•^^i<rJ■J^#M«T/^«^'c^  jBBaBiBBBBBBBBBBBBBBBaBaBBaBBBBBBBBBaBBBBaBBBB| 
aaaaa  ■aaaBaBaaBBBaBaaBBBBaBBaa«iaaa|HniMnft^H*i**"'*>'>*'>Bi"'*>i>i"*»*»*"*"""*i»"i"">l 
naaaa  ■aaaaBaBaBaBBBaaBaaiaaaaaBBg— ■PyilWMiaaBaBBBBBaaaBiBBaaaaaBaBaBBBBBaBBBBBaaBBBaBaBBBaaBi 
laaai  ■■aaaBBaBaaBBaaaBBBaaBBBaaBMBHB^lC^BaiHiaBaaaaaaBaBaBaBBBBBBaBaBBaBaaaaBaaaaBaBaaBaaaaaBBBBl 
jaaai  ■aaaBBaaaaaaaaaaaaaaaaaaariKBwSHiBJKWBUiaaaaraaaaaaaaaBaaaaaaaaaaaaaaaaaaiaaaaaaaaaaaBaaaal 
BBBBi  ■BaBBBBaaBBBBaaBBaaaBBBaar' '/.  Aih£Kr}K2iUZEe£"'J'"'  '''  /.aBBaBBBBaBBaBaaBBBaaBBaBaaaaaBBBBaaaaaaaaaal 
BBBBi  ■BBaaaBaaaBBBBaaaBaaaBBBBaaaaiauMIHMlilBiaaBaaaBBBaBBaBBaBBaaaaBBBaBaaBaaBBBBBBBaBBaBaBBBBBBl 
BBBBI  ■alBaaaBBaaaBBBaBBBBBaBBaanB3F'«4>aaaBBrPiEa!i>-<BPva'tiaiBaBBBBBBaBBaBBaBaiB>iaaiaaBBBBBiEaBaaBaiBl| 


laaBBBBBaBBaaBBBBBBaaai 


laBBBaaaBBaBBBailflaBBBaaaaaaaa . 

BBBBI ■aaBaBBBBaBaBBaaBaBBaBBaaaBBaaaBBBBBaBBBBBBBaaBBaaBBaaBaBBBBBBBBBBBaBBBBaaBBBBBBBBBBBaBBBBBaBBal 


BBBBI ■aaBBaaaaBBaaaBBBaBBaBaBBBBBBaBBaaaBaaaBar^BBBBaBBaMBBBBB 


ai  ■BaaBaBaBaaBaBaaaBBaaaaBBaBBaBaaaaBiBaaBaaaBaaBBBBBaBBBBaBaBaBBBBBBaaaBBaaaaaaBBBBBaiBaaaaaaaaa 

ai aaaaa BaBBBBBBaaaBBBaBaaBaBBaBaaBBBBiaaaBBBaBBBBaaaBaBBBBBBBBaBBBaaBBBaaaBaBBBBBaaBBBBBBaaaaaaaB. 

aaaai BaBaBaBBBaaaaaaBBaBaaaBBBBBaaBaBBBBBaBaaBBaBBBaaaaBBBaaBaaBBBBBaaBaaaaaBaaaBBBaaBBBBBBaaaaaBBBBl 
Hail  BaBaaBaBBaBBBaBBaaBaBBaBBBaaBaBaaBaaaBaBBBaaaaaaBBaaBaBBBBaaBBBBBaaBBaBBBBBBBBBBBBBaaaBBBaBBBBal 


aaaai a^aaa  BBBBBaaaaB  BBBBBaBBaa  BaaaaaBBaa  BaaaaBaaaa  BBaaaaaaaB  _ 
■aaai  ■>,-  ■BaBaBaBBaBBBBBBaaBBaBBaBaaaaBBiaaaBBaBBaaaBBBBaaaBaai 


aaaai  w -bbb BaBaaaBBaa aaaBBBBaaB aBBaaaaBBa aaaaBBBaaa aaaaBBaBaBaaaal- 
■aaai ■ruBBBaaaaBaaaBBBBaBaaaaaaBaBaaaBaaBBaaaBaaaaBaaBBBaBaaBBaaaa 
BBBai 


IB  aBBaBBBBBBBBBBB  aaaaa  BBBBBBaBBaBBBBBBBBa 

laaaaBgaiaaEiBBaaaaaaBaBBBaaBBBBBBaaaBBaa^. 

IBBBaBaBBaaaaaBBaBBBBB  aaaaa  BBaaal 

.JaBBaaBBBBaaaBaBaaaaBBaaBaaaaaaal 

■B:iBaBaBBaBBaBaaBBBBBBBBaBBBBBaBBaaBaaaaBBBBBBBBBBBaaBBBBBaaaBlBaBaaEBiaaBBBaaBBBBBBBBBBBBBaaBi| 

SBaBaBBaBBaBaBaBBBBBBaBBaBBBBBBaBBBBBBBBBBBBBBBaaaBBBBBaBBBBBaaiBiBBBBBBBBBBBBBBBBBBBBBBaBBBBBBi 
aaBaaaBaaBBBBaaBBBaaBBBaBBBBBBaBBBBBaaaBBaBaaBBaaBaaaBaBBBB aaaaa BBaBBBaaBBBBBBBBaaaaBBBaBBBBBal 
BBBI BaBaaBaaaaBaaBaBaaBaaiaBBBBaaaBaBBaaaaaBBBBaBBBBBBaaBBBaBBBBBBaBaaaaBaaBBBaaBaaaaaBaBBBBBBBBBBBl 
BBBBi ■aBaBBBaaaaBBBaaaaaBaBaasBBBaaaBBaBBBaBBaaBBBBaaaBBaaaBBBBaaaaaBBaaaaBBaaBBaBBBBBBBBaBBBBBBBBBal 
aaai BBBaBaaaBaaaaaBaBBBaBBBBaaBaBBaaBBaaaaBBaBBBaaaBBBaBBBaaBBBBBBaaBaaaaBaaBBaaaaaBaBBBBaBBaaaaBBB 
aaai  at'-iaBaBBaBaaaaaaaaaaBBaaBaBBaaBBaaBaaaBBaBBaBBaBaaBaBBaBBBBBBaaBBaaaBiBBBaBBaaBaaaaaBaaaaBBaaBB 
Mai  |i>MaaBBBaBaBBBaBaBBBaBaBBaBBBBBBaBaaBBBBBBBBBBaBBBBBBEaBaaBaBBaBBBBaBiBaaBBBBaaaBBBBBBBBBBBaaBa 
■an  iit'iaBaaaaBaaBBgaaaBBBaBaBBBBBaaaaaBBaaaaaaaaBaaaaaBBaaBBBaaBBBBBBaaBBaBaBBBBBaBBBaBaBaBBBBBaeBB 

_Baii  ■k.^BaaBaaaaaBaEaBBBBBBaBBaBBBBBBBaaBBBBBBaBBaBBBaBaBBBBBBBBBBBBaBBBBBBBBBaaaBBBBBBBBBBBBBBBraaB. 

BBBBI ■aaBBBBBBBBaBBaaaaaBaaBBBaBBBBaBBBBBaBBBBBaaaBBaBBaBBBaaBaaaBaaaaBaaaBBBaBaaBBaaBBBaBBaBBBr.^BaB 
■BBBI  ■BBBaBBaaaBaBaaaBBBBaaBBaBaaaaBaBBaaaaBaaaaaaaaBBBaBaaaaBaBaaBBaBBaaBBaBBBBBBaaaaBBBaaaaarjaaaa. 

aaaai ■BBaaaBBBaBaaBaBBBBBBBBBaiBBBBBBaBBBBBBBBBBBBBaBBBBaBBBBBBBBBBBBBBBBaBBBBBBBaaaBaaaaBBBBr^aaaBBl 
■BBai ■BBBaBBBBBflaBBaBBBBIIBaaBaBBBBBBiaaaBBBaBBBBaBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBr^aaaaaal 

aaaai  BBBBBaBaBBiaBBBBBaBBaBaaBBBBaaBaBBaaaiBaaaBBaaBBaaaaaaBaaBBaaaaBBBBBBBaBBaBaaBaaBaBBBar^Baaaaaal 

BBBBBBBBBBBBBBBaaBBBBBBBBar^BBaaBBBal 

!ll9S! !!!!!!!!!! !!!!■■■■■' <M*aBiaga! I 
■aar^aaaaBBi 

■ar^BBBBBBBI 


aaaai BaaBBaaaaaBaBBaaaaaaaBaBaaBBBaBBaaBBBaBaaaB 


■BBBI  ■r.'^BaaBBaBaBBBaaBBBBaBBBBBBBaaBBBBBBBBaBBBBaBBBBB 
|BB||  ■U.4|iaaBai|aBaBBBBBaBBBBBBBBBBBBBBB|BBB||BB|aBBBB 


iBBBaBaaaaaaaaaBBBBaarMaafl 

^BaaaaaaaaaaaaBaaaaar^BBBBfl 

^BBBaBBBBBBBBBBaaBBBii''.aBaBBaBaaaBBaa| 

■aBBBBaBBBBBBBBBB  BBBBI -'IBBBBBBBBa  aaaai  I 
^BEBBBBBaBBraaBBBBBBBBBBEBBil 


laaai ■BBBaaBBBBBaaBBBBBaBaBBBBaaaBBBaBaaBBBBBaL 

BBBBI ■BBBaBaBBBBBaBBBBBBBBBBBBBaBBaBBaBBBBBBBBBBI 

aaaai ■BaBBBaaaBaBaaaaaaaaaBaaBaaaBaaaaaaBaaaEaaBi 

aaaai  ■BBBBaBaBBBaaaaaBaaaBBaaiaaBaBBBaBBaBaaBaaaBBBMBMBaaBBaaBBBMBBaaaaaaBBBBi  ■■■■■■■■bmmmbbbmmb 
BBBBi  BaBBaaBBaaaaaaaaBBaBaaBBBaBBaaBBBaaaBBBBBBBaBB— BBaBBBBBBBBBaBBBaBBBBBBBBaBr.aBaaaaBBaaaBaBaBBBB 
tfBBBi  ■KaBBBaaBaaBBBBBBaBBBaaBBBaBBaBaaBBaaBaBBBBaBBBaBBaaaaaBaBBBBBBaBBBBBBBaBBr'.aBBBBBBaaBBBaBBBBBBa 
■BBBI ■LjaBBaaBBaBBBaBaBaaaaBaiaaaBaaBBaBBaaaaBaBBBBBBaBBBBBBaaaaaBBBBaBBBBBBar'  •BaaaaaaBBaaaaaBaaaaa 

IBBBI  ■I'laaBBBBBBBaBBaaaiBBBBBBaBBBBBBBBBaBBBBBBBBBBBBBBBBaBBBaBBBBaBBBBBaBBBBr.aBBBBBBBBBaBBBBBBBaBBa 
IBaaaBBBBBBBBaaBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBr'.aBBBBBBBaaaBaaBBBaBBBBB 


IBaBBBaaBBBBBBBBaaBBBBBBBBBBBB 


■Bi ■kjaaBaaaaaBBBan 
aai  ■I'laaBBBBBBBj 

BBBBI  Bk;«BBBBBBBBBI 

BBBBI  ■BBBBBBBBaaai  

BBBBi IBBBBBBaBaaBBBBaBBBB 

BB 

aBBaBBaaBBBBBBaBBaBaBBBBBBBBBBBBBI 

aaaBBBBBai 

BBBBI  ■BBBBaBaaaBBBBBBaBaaBaBBBBBI 

■BBaaBBaaaaBaaaaaai 

■BBBaa aaaaa BBBBBaainiB aaaaa BaaaaBaaaBBaaaBaaaaa aaaaa aaa^BBBaBBBBaBBaBBBBBBBBB 


fflBBB^aBaBBBBBBBBBaaaaBBaaaBBa 
BPr.flBBBaBBBBBBBBaBaBBBBaaBBa 

IBBBB  <<  IBB  aaaaa  BaBaaaaaBaBBBBBBaa 
■■a ^BBBaBaBBBBBBaa aaaaa aaaaa BBB 


I  aaaaa  BBBBB  BaaaaBaaaa  aaaaa  BBBaBaaaar.;, BBBI 

:|^mBaBBIBaaBBBaBBBBBBBBBaBBBBBB'>BBBBBI 

liaaBaBBBBBBaBEBBBEBBBBBBBBBBBBBB'VBBBBBBI 


■■BBBBB aaaBBflBBaaBBBBai 
■■BBBBBBBBBBBBBBBiBaaal 

■BBBBB  aBaaBaBBBBBBBBaaBBaaBr.BBBaBaBaaBBaaBBBaaBBBBaaBBBBi 

BBBBI  ■BBBBI  JBBBaBBBBaBBBBBaBBBBBaaaBBBBBaaBaBBaBBBBaBBBBaBBB'.iBBBBBBBaBBBBBBBaaBBBBaaBBaaaBBaBB 

aaaw  ■BaBBL'4aaBBBaBiaaBBBBBaBBBBBBBBBBBBBBBBaBBBaBBaaBBBBa*^aBBBBBBBBBBaaaBBBBaaaBBBBBBaBBBiaa 
aaaai  ■  'aaa— iBaBaBaaBBBBaBaaaBaaaaBaaaaaaBaBBaaaaBaaBaaaBaa 'naaaaaBBBaBaaaaaBaaaB aaaaa bbbbbmBw 
aaaai  iN-iaatLBaaBaBaBBaBBBaaaaBBaaaBBaBBaaaaBBBBBBBa aaaaa BaviBaBBBaaaaaaa aaaaa aBBaaaBaBaaaaaa a— 
aaaai  Bvijaa  a  jBaBBaaaBaaaBB  aaaaa  aBaaaBaBaa  aaaaa  aaaaa  BaBaaB'^aaBBBaBaBaaaBaaaaaBaBBB  aaaaa  aaaaa  aaaa 
BBBBi  BBBBarBaaBaaaaaaBBBBBBBaBBBBaaaaaaa  aaaaa  aaaaa  BBaaB',<aaaBBaaaaBBaaBBBBaBBBBBB  aaaaa  BaaaaBBaa 

BBBBI  BBBaBt.l(aaaBBBaBBBaBBaBaBaaBBBBBBBBBBBBBBBaBBBBaaB'^BBaaBBaBBBBaaBBBBBBBBBBBBBBBBBBaaBBBaaa 

iaaBBBBaaaaaBBBBBBaaiBBaaaBaaaBBBP-.<aaBaaBBaaBBBaaBBBaBaBBBaBBaBBBBBBaBBBBaBBaaBBB| 

■BBBBaaaaaaaBBBBBBaBBBBaBBBBaBBB'^'iBBBBBBBBaBBBBaBBBBBaBBBBaaB  BBBBB  BaaBBBaaaBBB  aaai 
iBaBBBaaBBaBBaBBBaaBBBaBBBBBBBBa.<aBBaaaBBaaaBBBBaBaBBaBBaaaaaaBBB aaaaa BBBBB aaaaa I 
'BBBBB  aaaaaBaBBBaBaBBaBaBBBaBBB'^BBBaaBBBaBaaBaBBBaBaaaBBaaBaaaaaaBB 

BBBBBaBBBaBBBBaBBBaBBBBBBBaB'^BBBBBaBBBaBBBBBBBBaBBBaBBBBBBaaBBBai 
BBBaBBBaaBBBBBaaBaBBBBBBBPUaBBBBBaBBBBBBBBBBBBBaBaBBBBBBBaaBBBBBBBBBBBBBBBBBBBi 
BaBBBaBBBaaBBBBBBBBaBBBBBBB'^BBaBBBBBBBBBBBBBBBBBaBBBaBBBaaaaaBBBBBBBBBaBBBBBBBBBl 

BBBBBaaBaaBaaBaaBaiBBaaBaB'jaBaaaaBBBaaaaaaBaBaBBBBaBBBaBBaaBBaaaaaaBBBaBaaaBBBBfll 

BBaBaaBBaBaBBaaaBBBBBBBBBaBBBr .BBaBBaBBaBBBBBBaBaaBBaaaBaaBBBBBBBaaBaBBBaBa BBBBB BBB — 

iaBaBBBBBBBBaia BBBBB aaaaa aBBP^riBaBBBBBBBBBBaBaaBBBBBBiBaBBEaBBBBflaaaBiaaBBa BBBBB BBB 

BBaBaaaaaaBaBBaaaaBBaaaaBBP^BBaaaaBBaBaaaaaaB BBBBB BBBBBi 


■BBBBaBaaaBaaaaBBBBaaaaaaaal 

■BaaaBBBBBB BBBBB BaBaaaBaBBF^BBBBBBBaaaBBBaBBaa aaaaa aaBaaBaaaaBBBaBaaBBBBBaBBaaBBBBBBaal 

iilBaBlllP'JlBBaBalBliBlHBBBBBliBBHIlBBBliBBBBBaBiiBiBBBBaBaaBaBBBBaaa. 

■■■BBBaaai  -^aaBBBBBaBaBBBaaBBaaaBBaBaBBaBaBaaaaaBBaaBBaaaaaaaaBBBBBaBaBial 

■■■BBBaar<BaaBBBBaBBBaBBa  BB  BBBBB  aaaaa  BBBBB  BBaaaiBaaBaaaaaaaaaBaBBBBBBBaa  I 

aaaai  ■-.  MBBBBaaaBaaaBBaBBaBBaaaBBaaBrjBaBBaBBaaaaaBBaBaaaaaaaaaBaiBBBBaaBaaaBBaBflaaaaaaaBaBaaaaaaaaaal 
aaaai  aaaaaaaBaaaBBBaaaBaaaBBBBBaaBrBBaaaBBBBaaBBBaaaaBaaBBBaaBaaaBBBBBaBaBBBBBBBaBBBBaaaBaaBaBaBaaaB| 
BBBBI  ■aaBiaaBBaBBnaaBBBiaiiigaBBrBBBaaaaiBBaBBaBBaaaaiBaBBBBBBBaBaaBBBBaaBEB 

I  aaaaaaaaaB  BaaaaaB 


BBBBI  ■^MBaaaaBBBBaBaaaaBBBBaa BBBBB 
aaaai ■aBaaaaaaaaaaBaaaBaaaBBBB aaaaa 
aaBBi ■'iBaaaaaaBaaaaaaBBBBaaaaBBBaa 
aaaai  faaBBaaaaaBaaBBaaaBaaaaaBaaaB 


■aaBBBB 

■BBBBB~ 
BBBBBB 

■aaaaa 

aaaai  aaaaaaaBaaaBBBaaaBaaaBaBBBaaBrBBaaaBBBBaaBBBaaaaBaaBBBaaBaaaBBBBBaBaBBBBBBBaBBBBaBaBaaBaBaBa 
aaaai ■aBBaaaaaaaBBaaaBBaaaBaaaaBarBBBaaaaBBaaaaaaBBBBaaaBaaaaBaaBaBaBaBaaBBEaaaar 

aaaai  laBaaBBaaaaBaaBBaBaaaaaaar  aBaBaaaaBaaaBBBaaBBBaaBaBaaBBaBBaaBaBBBaaaaaaaaaBBEaiBaBiiHBBBiBaiil 
BBBBI  iaBaaaaaaaaaBaBaaaBBaaBBa'^BBBaBBaBBBaBBBBBBBBBaBBBBBBBBBaBBaBBBaaaBBaaBBaBBBaaBBBBaaaBBBBBBOal 
aooai ■aaaa aaaaa aaaaa BBBaBBBBaraBaBBBBaaBBBaBaaaBaBaBBaaBBBBaaBBaaBaBBaaBBaaaaaBBaBaBBBBaaaBaBaaaaBaB I 
aaaai  ■aaaBaaBaBBBBBBBaaaBaaai'.aBBaBBaaaBaaBaaaBBaBBaaaaaBaBaaBaaaaBBaaBaaaiBBaaaBaaaBaaaaaaBaaaaaaBaBl 
ii ■.<iBaaBBBBBaaBaaBaBaaBraaaBBBaBBaBaaBBBBaBBBaaaBaBaaBBiBBBaBBBaaBaBBaBaaBBaBBBBBaBBBBaBBBaBBa — 

ii  i^^BaaBBaBBBaBaaBaBBB'.aBaaaaaaaBBBBaaBBBa 

ai  It  laaaaaaBBaaBBBBBaF'.aaaaBaaBBBaaBaaaaaai 


BBBBaaaBaBaaBBBBBBaBBBaaBaBBaBi 
BBBBB aaaaaaBaaiBaaaaBBBaaaaaaai 
BBBBB aaaaa aaaaa BBBBB aaaaa aaaaaa 


aaBaaaaaBBBBaBaaaaBBBBB BBBBB 

■BBaBBBaaBaBBaaaBBaBaBaaBBBB 

BBBBI  ■BBBaaBaaaaBBBBa'.aaaaBaaaaBBaaBBaaaaBBBBaaBaBBaBBBaBBBaaaBaBBBaBauBaBBBBBBiBBBaaaaBaaaBBaaBBBa 

BaBBBBBBBaBBBBBBaBBBaBBBBaaaBBaBaaaBaBflBBaaBBaBBiElBiBBBBaaaaBBBBBBaB BBBBBaaaaB 

■BaBBaaaa aaaaa aBaaBBBBBaaaaaBBaBBaaBaaBBaaaaBBBBBBBBaaaaaBBBaaaBBBBBBBBaaBaaBBB 

.  laBBaaaBaBBaaBaaaaaaaaaaBBaaBaaBaBaaaaBBaaaBaaBaaBaaaBBaaaBaaBBBBBBaBaaaaaaaBaa 

■a  BBBBB  BB',,^HBBaaBaBaBBaBaBaBaaaBBBaaBBBa  aaaaa  aaaaa  Baaaa  aaaaa  BaBBBBaaBaaaaaBBBBBBaaBaaBaBBB 
aaia'.a^HBBBBBaBaa  BBBBB  Baaaa^BBaaaaBBaBBaaBBBaBaBaaBi 


BBBBI aaaaa BBaaaaaaaB 

aaoai  ■bbbb  aaBaaaaaB' 
— BBf  ■aaaaBBBBBaai 
BM  rBBBaaaai 

_BBa  (4  IBB  BBBi 

BBBBI  ■wiaaaaai 

^aaBiBBBBaaaaB'jBa— BaaaaBaaBBBaaBBaaaaaaaBBBBBBaaaaBBraaBaBa 

1  ^laBBaBaaiBaaiBBBBBaaBBBBBBa  BBBBB  aBBBaBBBBB  BBBBB-. 

•SffiBBBaaBaBBBBBBBaBa^raaBaB'iaBaa^Br.  IB  aaaaa  aaaxaai 
^■BaaBBaaaaaaaaaaaM  J  </«."/' i.r' arair   --     -      

■aaaaa BBBBaaBBBBaa^aaaBaBBaaBBBBBBaa .  . 

■aaaaa BBBBBaaaaB aaBBaaaBaaaaBBaaBaBB BBBBB BBBBB aaaaa BaaBaaBaaaaaaaaaBBBBBBBBBaBBBBBBBBB 
laaia 


■aaaaa BaaaaaBBBBaaBaaaaBaaaaaBBi 
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Calibration  of  "'eston  A.O.  Voltmeter  .r  2911. 


Standard 

Volts. 

"Tester  Volte. 

,^0 

29.80 

40 

?,d.6b 

50 

49.80 

60 

59.80 

70 

69.80 

80 

79.65 

to 

89.70 

100 

99.80 

110 

109.75 

120 

119.65 
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•BK'^aBaaaBBBaav^aaaBaBaaaBBi 


IBB  in 
~Ba  lai 

•■>'4aai 

laaaaai 


'■■■■■■•jSagaEaBaBBBBBaaBBaBaBaaBBBBaaaBaaBBBaBBacaEBBBBBBBBaBaaBBaaa 
aaaBaaaBaaBBBBaaaBBBBBBBaaaBaaaBaBaBaaBaaaBaBBcaBaaBaaBaaaaaaaBaBBii 


anaBBBBaBBBBBBBBaanBaiiBaBaBBaPBBBaBBBBPaaBaaaaBBBBaBaaaaBaal 
I'-^Sgaaaaaai,/  laaaBaaa  -'TiaaaBBaB   r.  laaaaaBavvr.  iaaaaav//'iaaBar>  /-' 

aaaaa  waaBBBaaaariaaaaaBaBaaaBnaBaaBBBaBBaBBBBBBBaaiiaBaabi 

^aaaaaaaBBaaaBBaBaaaaaaBBaaaaaBB aaaaa BBBaal 


-        maaBBBBBBBBaBBBSaaBaaaaBnaaaaiiBaaBBaBBBaBBBaBBaBBBBBl 
■nnaaBBBaBBaaaHaBaaBBaBaaBBBBaa«aa*:ie«!faaaaBaBaaBaaBaaaaaal 

■■niaaBBaBBBaBBBaiaaaaiaaaaaaaaaaaaaaBaaBaaaaaBBaaaaaaBaBaaal 
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CalilDratioii   of  '"eston  "attmetRr    '  4Z3, 


Standard  "'atts. 

Test  on  "^atts. 

110 

116 

220 

223 

330 

330 

440 

439 

550 

547 

660 

655 

770 

765 

880 

874 

990 

984 

1100 

1093 

plnliiHHliiiiiiwiiBi 


asssBBBsai 
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aSB  ■■^■■'Ti^^'fflrafTHSSBgmaagBggaMiagggggiaamgagaaBggaaHB 

a— BaB—a«B———awaa— —fc—iwi—— ——■■—■—■ —Ma— —■■■■■■■■■■— aaaa— a—— —aiw 
BBMBlaBBaBaBBaBiBHBBiaMBBBBMnMaBaiiiBBBBBBBBBaaaflBBaaaBaBBBBBaaaBaBBBaMBaaBBBilinSI 


■— ——wa— ■■■■■■■— —aaaa— I 
■iBBBaBBBBBaBaaBBBaBaaaBBBBBBaaaaaaaaBBBB; 

■irtBBBBaaBaBaaaaaaaaaBaaaaBBaaaBaBaaaaBi 

■BaaaBBaaiMiaBaBBaaaBaaaaaBBaaBBaaaaaaBi 
■aa  ■■aaaaaaaa  aaiaa  bbbbb  ■■■BBaaaaB  aaaBaai 


The    Tenersl  Electric   A.C.    Ammeter    "   202427  was   not 
calibrated.    It  was   ft     Tiew     instriunent  and  upon  ■being- 
checked  v.ith  another  instrument   of  the   same  type,   the 
two  were   found   to  give   exact   results. 


'iir'V.    '!  t,,  '    (1  ■'    :    .^'.,t.     V'-  J  ■'■■' 


■y-*rc 


The  Tillls  "P.traight  Line''  meter,  photographs  of 
which  are  shown  on  the  following  pages,  operates  on 
either  direct  or  alternating  current  7;ithout  readjust- 
ment or  recalihration.  The  meter  measures  5  3/4"  hy 
10  1/2"  end  is  5  .'5/8"  deep.  It  is  covered  b;/  a  glass 
case  which  is  held  in  place  by  two  bolts  fitted  with 
rubber  bushings  which  make  the  meter  air-tight  when 
assembled. 

In  place  of  the  usual  index  dial  this  meter  hap  an 
index  showing  a  line  of  plain  figures.  All  the  working 
parts  of  the  index  are  gold-plated  to  prevent  corroFion. 

The  magnets  at  the  bottom  of  the  meter  are  not  ad- 
justable, thus  making  corrections  by  this  means  impossible. 
The  adjiistment  is  accomplished  by  means  of  plugs  or.  the 
top  sides  of  the  meter  v.'hich  put  resistance  in  the 
pressure  circuit. 

The  core  of  the  armature  is  made  of  cork  thus  in- 
suring minimum  weight  for  the  rotating  member.  The 
armature  is  covered  by  a  gold-plated  hollow  heraisphere 
secured  by  two  knurled  head  nuts.  To  further  eliminate 
friction  the  meter  has  ball  bearings  instead  of  the  us-^ual  pivo 

The  meter  is  so  constructed  that  it  can  be  taken 
apart  with  vptr:-   little  trouble  and  any  defective  part  can 
be  easily  replaced. 


FULL  SIZE 


ConnecHonS  For  Z  Mre    lV^///^$  " iSfra/gh:^  Line" /^ei^n 


7i  CtntfiklS^fiof} 


To  Co/Tiumet' 


In  performing  the  riirect  current  tests  on  the  "'illis 
"Straijjht  Line"  Meter  "  7;551,  the  instruments  v/ere  con- 
nected uv  as  rhov.-n  in  the  scheme  of  connections  on  the 
follov.'ine;  pa^-e.  Current  was  obtained  from  a  sin^-le  storage 
cell  and  the  supply  of  current  Vi/as  regulated  by  means 
of  a  carbon  plate  rheostat.  The  pressure  was  obtained 
from  a  storage  battery  situated  in  the  north  laboratory 
and  the  voltage  vas  maintained  constant  by  means  of  a 
variable  potential  rheostat. 

Five  direct  current  tests  vrere  made  on  this  meter 
as  follows: 

1.  I-Ieter  operated  at  110  volts  v;ith  load  varying 
from  0  to  50fj   overload. 

2.  I-leter  operated  at  120  volts  v.-ith  load  varying 
from  0  to  50>  overload. 

2.   Meter  operated  at  100  volts  v-ith  load  varying 
from  0  to  50^  overload. 

4.   lueter  operated  at  full  load,  with  e.m.f.  vary- 
ing from  50  volts  to  ISO  'olts. 

^.Temperature  test.  • 

Each  test  consisted  of  a  number  of  six  mimite  runs. 
For  each  run  the  current,  voltage,  and  number  of 
revolutions  of  the  disc,  vere  recorded. 

For  test  niiraber  five  the  meter  was  placed  in  a  large 
air-tight  box  containg  four  electric  heaters,  v/hich  were 
used  to  vary  the  temperature  of  the  meter.  ?.uns  vvere  made 
for  four  variations  in  temperature. 


/■    s  'Cirwwy^a;*!'^ 


Scheme    of  Connections  for  P.C.  Test^- 


Walt  hour 
Met*r 


Cell 


Sfoi-tiae  Bo,H-er^ 
uPio  HoVolts 


AmmetentiZy  Cat-bon  Plate 


Vo/t/Tt€i-er 
^■^■los- 


"Oata   shov/lng  the   fiffect   of  varying  the   load   from 
0  to   50';^  overload  v.'hen  the  meter  v/as   ocerated  at   110  volts 


Amperes. 

Kev, 

True  ^".H. 

I.:Gter  '".H. 

/uAccuraov, 

.94 

128,5 

10.24 

ie,7i 

102,60 

1.95 

252 

21.45 

21.00 

97,90 

2.97 

281 

22,65 

21.81 

97.22 

4,00 

511 

44 .  00 

42.60 

96.87 

5.03 

642 

55.35 

52 .  60 

96.65 

6.08 

772 

66.90 

64.44 

96,26 

7,60 

960 

82.60 

80.21 

95,95 

Dnta  showing  the  effect  of  varying  Ijhe   load  from 
0  to  50''j  overload  v.hen  the  meter  was  operated  at  120  volts 


True  '".H,  IJeter  T.H.  /;  Acurraoy. 

11.27      11.67  101.70 

.^5.61       24.80  97.80 

60/43       581,15  96.51 

91.20       87.95  95.42 


leres. 

Rev. 

.94 

138 

2.97 

418 

5.02 

698 

7.60 

1095 

Data  showing  the  effect  of  varying  the  load  from 
0  to  00^'  overload  v/hen  the  meter  was  operated  at  100  volts, 


True  W.H.  Keter  "',H.  %   Accuracy, 

9,4  9.8.'5  104,2 

29.7  29,17  98.5 

50,3  48.35  96,1 

76,0  71.55  $4,0 


Amperes. 

Kev. 

.94 

118 

2,97 

350 

5.03 

574 

7,60 

912 

l8SSSS8SBS8S8SSSSSS8SSBi 
|S88SS^SBBSSB88BBBmHSS8S8I 


i 


Data  sho'^'ing  the  effect  of  vfirj/ing  the  pressure  from 
50  volts  to  1.^0  volts  at  full  load. 


True  !7.H.  !."eter  "'.H,  io   Accurracy, 
n5.9       25.8  99.6 

S5.4       35.0  98,7 

45.4  44.6  98.4 

55.5  55,8  97,4 
65.5        62.6  95.7 


Volts. 

Rev. 

50/6 

508 

70.5 

420 

90.2 

557 

110.0 

645 

129.9 

751 

"Oftta  showing  the   effect   of  varying  the  temperatiire  at 
110  volts   and   full   load. 


i.ieter  '''.H.  ,o  Accuracy. 
53.6  96.65 

54.6  98.50 

54.7  98.70 

04.8  $8.90 


Temp.  Deg. 

c. 

Rev. 

True  '"^.H 

23.2 

642 

55.4 

47 

654 

55.4 

62 

657 

55.4 

75 

660 

55,4 

IM  SBIMMBBasasBaaaa^Biii 


Cofi^e  S/rouk/rrq^/Ackcf-xiCi. 
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■HBBHI^iaiiniMaiiii 


■ressraiBB 


■^iSBBsa  aBBmmqim 

■■BBMBIBSSi 


.  IBBBBBIIimeiigSSli  j^m 
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Data  Bhowlns  the  ef.foct  of  varying  the  temperature  at 

110  voltf:  atd  60'fu  of  full  load. 

Temp.  Deg.C.  Rev,  True  '.^.H.  I.Ieter  W.H.  /^  Accuracy. 

22.2  281       .-52.7  51.8  97.2 

^^  -96      22.7  25.0  101.0 

^^  -^92      22.7  22.7  100.0 

77  293       22.7  52.7  100.0 


m-T7 


Data  showing  the  effect  of  varying  the  tenporature  at 
110  volts  and  20;'  of  full  load. 

Temp.  Deg.C.   Rev.   True  ^.H.  Meter  ^.H.  fb  Accuracy, 

22.2     128.5      10.34  10.71  103.60 

52       143         10.^4  11.90  115.70 

66       132         10.34  11.00  106.40 

80       128.5       10.34  10,71  ,103.60 


The  following  filternating  current  topts  were  aade  upon 
the  7illis  "Rtrialght  Lire"  meter  for  each  of  the  naehines  uperi : 

1,  Meter  operated  at  110  volts  pressure  v;ith  load 
varying  from  0  to  dofo   overload, 

2,  Meter  operated  at  full  load  but  with  pressure 
varying  from  80  to  ino  volts  . 

3,  Meter  operated  at  llu  volts  with  varying  power 
factor  flagging  current). 

4,  Lleter  operated  at  120  volts  with  varying  power 
factor (lagging  current). 

5,  IJeter  operated  at  100  volts  with  varying  power 
factor (lagging  current). 

_6,  Meter  operated  at  110  volts  with  varying  pov.-er 
factor (leading  current), 

7,  Lleter  operated  at  120  volts  with  varying  power 
factordeading  current), 

8,  Ivleter  operated  at  100  volts  with  varying  power 
factordeading  current). 

As  in  the  direct  current  tests  six  minute  nins  were 
taken.  ;-^"'or  each  run  the  current,  voltage,  jiOwBr  consmnption, 
and  number  of  revolutions  of  the  disc,  v, ere  recorded. 

The  scherae  of  connections  for  the  alternating  current 
tests  of  the  '^illls  "Straight  Line"  meter  is  shown  on  the 
following  page.  Although  the  scheme  is  for  the  General 
Electric  25  cycle  rotary  converter  tests,  it  differs  only 
slightly  for  the  other  machines. 


Power  was  obtnlneil  from  three  different  p.oxirces,    ^Irpt 
the  77agner  Electric  Alternator  #  182  was  used.  This  is  a 
small  machine  having  an  output  of  5  H.F,  It  operates  at 
110  volts  with  a  normal  speed  of  60  cycles  per  second  and 
gives  a  peaked  v/ave.  The  second  source  of  alternating  current 
was  from  the  3-eneral  Electric  25   cycle  rotary  converter 
#17721.  This  machine  was   run  from  the  direct  currentj^  end 
but  as  the  pressure  obtained  v/as  only  85  volts  it  was 
stepped  up  by  means  of  an  auto-transf ormer.  The  e.m.f. 
curve  as  obtained  from  the  rotary  converter  closely  resem- 
bles that  of  f.  pure  sine  wave.  The  third  and  final  machine 
to  be  used  was  the  Holzer  Oabot  60  cycle  alternator,?  16881. 
This  machine  has  a  capacity  of  5  K.7/.  and  j^ives  a  ;  ine  wave. 


Dfita  shov^ini.   thB   effect   of  varying  the   load   from 
0  to   50',o  overload  when  the  meter  v/ap   supplied  v;ith  alter- 
nating current   from  the  IVafner  Electric    60  cycle     alter- 
nator  5?   182. 

Constant   e.ra.f,    of  110  volts. 

Unity  power   factor. 

Temperature   ?.?.,?)  ] ?A  ,^  C. 

■Ouratlon   of  each  rxxn  six  minutes. 


Meter  '".H'i     io  Accuracy, 

io,66  96.3 

21.00  95.2 

21.90  96.8 

42.80  96. i 

53.50  9b.  6 

64.15  96.2 

79.00  95.1 


Amperes. 

Hev. 

Ture  "', 

1 

128 

11.1 

2 

252 

22.1 

3 

382 

33.0 

4 

514 

44.2 

5 

642 

55.3 

6 

770 

66.3 

7. 

,5 

950 

83.0 

Data  showing  the  effect  of  varying  the  pressure 
from  80  volts  to  IRQ  volts  whon  the  meter  v/as  supplied 
with  alternating  current  from  tho  '"a^ner  Electric 
60  cycle  alternator  #  182. 

Unity  pov/er  factor. 

Full  load. 

Temperature  2.^.8 24.3  C. 

Duration  of  each  run  six  minutes. 


Volts 

Rev. 

T-nue  "'.H. 

Meter  '". 

H. 

%   Accuracy 

79.7 

451 

40.1 

37.5 

93.8 

89.8 

513 

45.2 

42.9 

95.1 

99.9 

580 

50/3 

48.3 

95.8 

110.0 

642 

55.5 

53 . 6 

96.4 

120.0 

681 

60.7 

56.8 

93.8 

T)ata  showing  the  effect  of  var-lng  the  power  factor 
(lagging  current)  when  the  meter  was  supplied  with  alt- 
ernating current  from  tjie  "Vagner  Electric  60  cycle  alt- 
ernator §■   18?.. 

Constant  e,  n,  f.  of  110  volts. 

Variable  current. 

Temperature  83.7 24.1  C. 

Duration  of  each  run  six  minutes. 


True  "'.H.  ileter  ^.H.  yi   Acciiracy. 

7.3         5.6       76.7 

28.0         26.1        93.5 

51.2        49.2        96.1 

80/7         76.5        94.9 


Amp. 

P.P. 

Rev. 

3 

.221 

67 

3 

.848 

314 

6 

.931 

590 

7.5 

.977 

918 

—  ____  !»■■■■  ■■■—■■■■» 
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II  ■aaaaBBaaaaaBaaaaaaaa 

-II  iBaBBBaaaaaaBMiaBaaaB 

■■ ■aaaiBBaaaBBaaaaBBBaBaa 
lai  liBaiBaBBaBBBBaBBBBaaaB 


BBBBaBBBaaa 

BaaBaaBBBBBaaa  aaaa 

BBBBaaBBaaaaBaaBBBBa 
■BBaaaBaaaaaaaaaBBaa 

!■■! ■■■■■BBBBB  BBBBBB 

laaBSBa 


naBBBB  BBBBB  BBaBBaBaBBBBBBBBBBBBBmBB  BBBBB  BBBBBaaBBB  BBBBB! 
MB aaaBBBBBBBBBBBBBBflaaBBBBBBBBBB BBBBB BBBBB ■aaBBBBBBBBBBaBl 

■BMBB BBBBB BaaaaaaaaaaaaaaaBBBaaBBBaaaBBaBaaaaaaaaaaBBBBaBBBBi 
iBBBaa  BBBBB  BBBBB  ■BaBBaBBBaaaaaaaaaBBBBBaBBaaaBaaaaa  BBBBB  BBaaai 

IBBBBBBBUaBBBaaaBBBB  BBBBB  aaaBaaBBBa  1888988888  BBaaaaBBBBBBI 

liBBBB BBBBB BBBBB BBaBBBBBBBBaaBaaaBBaaBaBiBBBaaBBBBBBBBBB Ml 

'laBBBBBniBiaBB  BBBBB  aaBaaaaBBBaaaBB  BBBBB  BBBBaaBBBB  BBBBB  BBi 

MBBBBSBI  ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■  ■■■■■■■■"■■< 

I  BBBBB  WbIB  BBBBB  BBBBB  BaaBBBaBBBBBBBBaaBBaaBBBB  BBBBB  BBBBB  BBBBBI 

BBBBB BBBBB BBBBB BBBBB BBBBB 88888 88888 88888888888888888888 88888 888881 

B!BilBBBil59'!  ■■■■■■■'■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■  ■■■■■■■sill 
■■■BBBBBBB BBBBB aBBaaaaaBB BBBBB aBBBBBBBBaaaBBBBaBBaaaaaaaBaaa BBBBBI 
■Bbbb BBBBB aaBaBBBBaBaaaaBBBBBaBBBBB BBBBB BaBBaaaaaaaaaaBaBaaaaBBBBi 

■■888 B8888a8BBa8888888B888888aaBaB8aBBaBa8BB888888B8888 88888 8888BI 


BBB  BBBBB  BBB 


Data  showing  the  effect  of  varying  the  power  factor 
(lagging  current)  v;hen  the  meter  was  supplied  v;ith  alt- 
ernating current  from  the  'Tagner  Electric  60  cycle  alt- 
ernator §   182, 

Constant  e.m.f.  of  ISO  volts. 

Variable  current. 

Temperature  2.3.7 24.1  C. 

Duration  of  each  run  six  minutes. 


nip. 

P.F. 

Rev. 

True  '".H. 

I,:eter  '?. 

H. 

'/j   Accuracy. 

.241 

58 

8.7 

6.96 

80.0 

3 

.484 

128 

17.5 

15.. 'i3 

87.7 

4 

.625 

20.0 

27.75 

92.3 

5 

,885 

419 

53.0 

50.20 

94.8 

5 

.925 

445 

55.4 

53.27 

96.0 

7.5 

.978 

690 

88.2 

32.71 

93.6 

Data  shov.'lng  the  effect  of  varyint,  the  pover  factor 
(lagging  cTirr'^nt )  'wlien  tlie  meter  was  supplied  v;ith  alt- 
ernating current  form  the  '"agner  Electric  60  cycle  alt- 
ernator #  182. 

Constant  e.ra.f.  of  100  volts. 
Variable  current. 

Temperature  a.'5.7 24,1  C. 

Duration  of  each  run  six  mlnates. 


Amp. 

P.F. 

Rev. 

True  "'.H. 

:.:eter  '.7,H. 

/-,   Accuracy. 

2.0 

.210 

52 

6.3 

^.23 

^8.5 

$.0 

.42.-5 

125 

12.7 

10.4 

R2.2 

4.2 

.578 

265 

24.3 

22.1 

90.9 

$.0 

.804 

445 

40.2 

27.1 

92.6 

5.1 

.902 

526 

46.0 

42.8 

95.2 

7.5 

.980 

856 

72.6 

69.6 

94.6 
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Data  showing  the  effect  of  varving  the  jjov/er  factor 
(leading  current)  vhen  the  meter  was  supplied  with  alt- 
ernating current  from  the  ^agner  Klectric  60  cycle  plt- 
nator  I  182. 

Constant  e.iry.f,  of  110  volts. 

Variable  current. 

Temperature  2Z.9  24.2  C. 

Duration  of  each  run  six  minutes. 


Amp, 

P.?. 

Rev, 

True  "'. 

H. 

Met 

;er  ^•. 

H. 

^  Accuracy. 

2.25 

.608 

17  2 

15.0 

14.4 

95,7 

3.52 

.724 

Z21 

28.1 

26.8 

95.3 

4.50 

.805 

451 

39.8 

37.6 

94.6 

6.30 

.922 

724 

63 . 9 

60.3 

94.4 

7.74 

.970 

930 

82.5 

77.3 

93  .  8 

Data  shov/ing  the  effect  of  varying  the  power  factor 
(leading  currfsnt )  v;hen  the  rueter  vas  supplied  with  alt- 
ernating current  froni  the  "'agner  Electric  GO  cycle  alt- 
ernator j   1H2. 

Constant  e.ra.f.  of  1?,0  volts. 

Variable  current. 

Temperature  2.'5,9 24.6  C. 

Duration  of  each  run  six  minutes. 

Amp.  P.F.  Rev.  TKue  "".H.  Meter  '7.H.  %   Accuracy. 

2.54  .685  24Z      20.9        20.2          96.8 

IJJ.32  .766  347      20.6        28,9          $4.5 

4.21  .846  487      42.8       40.6         92.7 

7.26  .975  928      84.9        77.2         91.2 


iBBBBH^^gBBBJI 


Data  showing  the  effect  of  vr.ryir.g  the  power  factor 
(leading  current)  when  the  meter  v;aB  supplied  with  alt- 
ernating current  from  the  ?/agner  Electric  GO  cycle  alt- 
ernator *1B2. 

Constant  e.ra.f,  of  100  volts. 

Variahle  current. 

Temperature  24.2  24.8  C. 

Duration  of  each  run  six  nlnutep. 

Amp.  P.F.  Rev.  True  '^.H.  Meter  ^'.H.  "J-.   Accuracy. 

2.7,2  .640  166      14.9        13.  f3          92.8 

3.50  ,730  296      26.1       24.7          94.5 

4.26  .836  425      36.5        35.4         96.9 

6.34  .915  G95      58.0        55.1         95.1 

7.66  .973  815      74.6        58.0          91.3 


^X7)T7!?^yP^ 


Data  showing  the  effect  of  varying  the  load  frora 
0  to  50v;  overload  v;hen  the  meter  was  supplied  with  alt- 
ernating current  from  the  General  ?-lectric  2.5   cycle 
rotary  converter  Jl   17721. 

-  Conetant  e.m.f,  of  110  volts. 
Unity  power  factor. 
Temperattre  ?.?..6  —  2S.6  C. 
Duration  of  each  run  six  minutes. 


«.mperes . 

Hev. 

True  " 

'.H. 

Lleter  r.H. 

^:   Accuri 

1 

127 

11 

lo/6 

96.5 

2 

257 

22 

21.4 

97.1 

3 

.'^87 

7j7; 

32.2 

97.4 

4 

512 

44 

42.7 

97.2 

5 

646 

55 

5?..  7 

97.3 

6 

757 

66 

64.0 

97.0 

7. 

,5 

956 

82. 

5 

79.5 

96.2 
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!BiSSBB9!9BB!B!B599!9"5"  ■■■■■■■■■■■"■■■■■■■  ■■■■■■■■BBaaaBaaBaaaaBBBBBBaBBBaBaaaBBial 
li^HiBB99BSB9B!BBBSi'9""""""'""'"'>l!>""">>!"*>i>BaBBBBBBaaBBBBaaBBBaaBBBiial 
■iagBaraaiaiBaBsaBBaaBBBBBBBBBBBBBBaBBBBaaBBBBaBBBBBiiBaaiiiaaBBBBBBaBBBBaBBBBBBaaaBail 
^^^^^SBiBBB!  ■■■■"■■■■■■■■■■■■■■■■■■■■■!!■  ■aB'iiraBWHUHaBBaBBaBBBBBBBBBBBBBaBaBg  I 
■BBManaBBBBBaaBaaBBBBaBBBBaaaBBBamMBnaBBSawiiSaaBaaBaBBBBBBBBBBaBBBBaBBBaal 


^■BKBBBBSBBSSHBBBBBB'BB'BB'""""  ■"■■■■■■■■■  ■■■■I'BBBBaaBaBBBaBBBaaBBBBaBBi 


aBaaaaaaBaBaaBaBaaaaaBai 


iggaaBaaaaaaaaaaBBaaaaSHaBBSSKSaaaaaaaaaaBaaaaiBiaiiiiiBiiiiili 


aaBaaaaaBBBBBBBa 


■BBBaaaaaaB  BBBaaaaa 


aaaBBBaaaaBBBBBBBaaaa 


aaaBBBaaaflBBaaaaaaaai 


■aaal 
.      ,....  -—aaaal 

■■a  MBBBBBBBa  BB— B  BBBBB I 

iBaBaaBaBBBBBBB— ai^Bil 


BaBaaaaBaaB_ 

■BaBBaaaaaBBi 


iBBaaaBBaaBaaaaaaaaaaaaBBBaaaaaBaBaaaaaaBaaBaaaaaa 


iBBaaaBaaBaaaaaBBBaaaBBBBBBaaaaaaBaBBBBBaaaaBaaBaaBBaaaaaBBBBBBaa 
-..JBaaaaBaBaBBaBaaaaaaaaaa BBBBB aBaaaaBBBiiaaaaaaaaaaaaBaBBBaBBBaaBa 

■■BBaaaaaBBaaBBaBaBBaaaaBBBaaaiaBaaa  BBBBB  iaaBB  BBBBB  BaaBBBBBBBBBHSa . 

BBBBB BBBBB BaBBBBBBBBBaBaBBBaBaBaBaaBaaaBBaBBaaBaaaaBBBBBaaaa BBBBB bbbbbI 
BBBaaaBaBBaaBBBBBBBB  BBBBB  BBBBB  BaHaaaaBaaaaaaaBaBBBBBaBaBBaaaBaaaaaBaa  I 
BBaaaBaaBBBaBaaBBBBBBBBBBBBBBBBBBaBaaaBBBBaaaaaaaaBaBBBaaBaBBaBBBaBBBal 
aBnaa  BBBBB  BBaaaaaBaaaBBBBflBaBBaBaBafaBBBaBaBBaBBBaaaBaaBBaBaaBBBBBBBBB 

iBaBaBBBBBaaBBBaBBBBBBBBBBBBBBBBBBaaiaaBaBBaBBaBBBBBBBBBBBaBBBBBBBBBBBB 

■BBmaBBBBBBBaBB  BBBBB  BaBBBBBBaBBBBBBBBBBBBBBBa  BBBBB  BBBBB  BBBBBaBBBaBBBBBBBBBBBBaBBBBBBB 

■BiaaiBBaaaiBaa  BBBBB  aaaBBBBBBaaaBBaBBBBBBaaBBBBaaaaaaaaaaaaaaaBaBBBBBB  BBBBB  aBBBBBBBBB 

S I  BaaaaaeBiB BBBBB aBaaaaaaBBaaaBBaBBBaBBBBBBaaiaBBBBBBBaaaaBaaaaaaaa BBBBB aBaaaBBBBBBBBBB 
aBS!B!B*"9B""""""""">""""'"»l>'"B"""B"BBBaBBBBaBBBaBBaaBBBaaaaaaaBB 
aaaaaBBBBBaaaBBBBBB BBBBB BBBBBBBBBflBBBBBBBBBaBBaBBaaBaBBBBBaaaBBBBaBBBBBBBBBBBaB BBBBB. 
BB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBaSBBBBaBaaaBBaBBBBBBBBBBBBBBBBB BBBBB  BBBBB I 

BaaaaaaBaaaaBaaBaBBaflBMaaaBBBaaBaaBBBaaaaaaaa  BBBBB  aBBBBaBBBaBaBaBaBBaaaaaaaaBBBBl 
■liJaBaBBaBaBiaaaaiBwiBiiiBaaBMi— — aaaaaaBBBaaaaaaaBBaBBBaBBBaBaaaaaaBBBaaaaaaaBl 
^— ==— ~ — a=s— ix^M....-T=       ,  aj=3=B iBBiBiMiiaaaaBBBBBBBBBBaBBBBaBBaa«Bl 

lalBBa BBBBB BBBBBBBBBBBBBBBBBBBB BBBBB I 


iBBBBBBBaaaaaBi 


laBaaaa 


lan 


IksI 


Date  ehov.'lng  the  effect  of  varying  the  pressure 
from  80  volts  to  IHO  volts  v;hen  the  meter  was  supplied 
■with  alternating  cxirrent  from  the  General  Electric  25 
cycle  rotary  convi^rter-  17721. 

Unity  pover  factor. 
Pull  load. 

Temperature  22.1  22.6  C. 

"Duration  of  each  run  six  minutes , 


Volts. 

Rev. 

True  "7. 

H. 

lieter  "'.H, 

}o  Accuracy 

79.7 

457 

29.8 

28.1 

95,4 

89.8 

520 

44.9 

42.2 

96.2 

99.9 

580 

^0.0 

48.4 

96.8 

110.0 

G46 

55.0 

52 . 7 

97.2 

120.0 

687 

60.0 

57.1 

95.0 

DatF.  showing  the  effect  of  varying  the  pov.er  factor 
(lagging  curi-ent )  at  lli)  volts  and  varying  load  v.-hen 
the  meter  was  sxipplied  vith  H5  cycle  alternating  current 
from  the  General  Electric  rotary  converter  i'  17721. 

Temperature  25,4    22.9  G. 

Duration  of  each  run  fix  minutes. 

Amp.  P.F,  Rev.  True  "^,H.  I.^eter  "'.II,  f'  Accuracy. 

2,20  .428  124  10.6         10,5         96.8 

4.58  .518  292  25.0        24,5         97.8 

6.51  .628  522  45.1        45,5  ■   96  .6 

7.78  .721  702  61.8        58.5         94.7 


■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■•■■■■■■■■ - 

!■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■'!■■■■■■■■■■■■■■■■«■«■ I 

■■■■n ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■>■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ (■■■■■■■■■■■■■•■■■■■■■■■■■■■•a I 

■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■BSBBaBBBaBBBBaiBBBlaBaBa ■■■111 

■  BavaanBaaaaaaBaaaaaaBBBBBBBBaaaaBBBBBaaaaBBBaaBaaaaa 

laBBBBiaBBBaaBBaaBBBBBBBBBBBBBaaBBBBBBBBBaBBBBBBBBBBBB . 

lB«BBa  laaaiiBaaBaaBaaaaBaBBBaBBBBBaBBBaBBaBBBBBaBBBaaBaBBaBaBaaaaaBaaaaBaaBaBBBaBBBaaaaaaaaaaaaaBaBKSBl 

iBBMBlBMWBilBBBBBBBaaBBBaBaBBBBBBBaBBBBBBBBBBaBBBaBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBaBBBaBBBaBaBaBaBBBBa 


■BBBBBB  BBBaasBBBB  BaBBaaaaaa  BaaBaaaaaa  aai 


!8:H8I 


iBBaaaBBaBBaBBHaaBaBBaaBaaBaBBBBBBi 


BBBBBfl 
aBBBBB 


^aaaBBBaBaBBaaaaBaBBBBRBBBBaaaaBaBBBBBBaaaaaaaaasaBBaal 

laBaBaaaaBBBaBBaBaBaaaaaBBBBBBaflBBiaaaBaBaaaaBaiaaBaaaaBBaBBBaBaaflBBaBBBBaaBaBBBBBaaaail 
iBBBBBaBBBaBaBBBiaBBaaaaBBBBBBBaaBaBBaaBaaaaaaBBBaaaaBaBaaBBBBaBBBBHBaBBaBaBaaBaaaBBvail 


■BBBBaaBBBaaBaaaaaBBaaBBBaaaaBBBai 


BMIBBBaaBBBBBaa 

■■■■aaaaBBaaaai. 


8SSH»»8«SKUI 


laBaBBBBBBBBBa 

[■■aBBBBBBBar- 


BBil 


;R88I 


KaaaaaHBaBal 
aaaBBBBBBBi 

■BBBBaaaaaBBai 


BB— BBBBBBBBl— — ■IBB— BB«BBBBaBfcB 


laaBBBBaaaaaaaBBBBsaBBBaiBaaBaaBaaaaBBaaBBaal 


wna 
ibbSb 


■aBaBiaBBBBaBaaBaBBaaBaBBBBaBal 
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Data  showing  the  effect  of  varying  the  i>orev   factor 
flagging  current)  at  120  volts  and  varying  load  rhen  the 
meter  was  supplied  v.-ith  25  cycle  alternating  current  from 
the  General  J^lectrie  rotary  converter  «^  17721, 

Tenperature  2Z.6  24.0  0. 

Duration  of  each  run  six  minutes. 


Meter  '^.H.  %   Accuracy. 

11.6  92.0 
26.5  $6.2 
29.8         94.4 

55 .7  02.0 


Amf. 

-P.?. 

Rev . 

frue  "I.E. 

2.23 

.451 

129 

12.6 

4.41 

.520 

218 

27.5 

6.02 

.582 

478 

42.1 

7.25 

.686 

669 

59.9 

Data  phov.lrig  the  effect  of  varying  the  povver  factor 
(lagging  current)  at  100  volts  and  varying  load  v/hen  the 
n;etcr  v;as  supplied  with  25  cycle  alternating  current  from 
tjEe  General  Electric  rptary  converter  ij-   17721. 

Terriperature  2,'5.7 24.1  C. 

Duration  of  each  run  six  n:inutes. 


[:eter  "'.H.  ,';  Accuracy. 
9.2         9?..  8 
22.6         96. G 

26.0  96.2 

49.1  94?5 


Amp . 

P.?. 

Rev. 

True  -.] 

2.25 

.437 

110 

9.82 

4.48 

.521 

271 

22.4 

6.15 

.609 

422 

27.4 

7.22 

.712 

588 

52.0 

T)ata  showing  thR  effect  of  varying  the  pover  factor 
(leading  current!  at  110  volts  and  varying  load  when 
the  meter  V7as  supplied  v>-ith  25  cycle  alternating  current 
from  the  General  Electric  rotary  converter  ,f  17721. 

Temperature  24.0 24.7;  C. 

Duration  of  each  run  six  minutes. 


Amp. 

P.F. 

Rev. 

True  "".H. 

Keter  '7. 

H. 

;!  Accuracy 

2.00 

.527 

130 

11.6 

10.8 

97.1 

2.07 

.755 

285 

25.5 

27.7 

97.4 

4.31 

.897 

489 

42.5 

40.7 

06.8 

6/92 

.960 

846 

77.1 

70.4 

96.6 

7. 85 

.980 

961 

84.6 

80.1 

94.7 

ijMaa— ■—■ ■— ■ 

gueaRsasBSBKisi 

^■■■■■■1 


■■■■■■■■■■■■■■■■■■■■■■■■— ■■■■■■■■— ■! 
■■■■■■■— ■■■■■■■■■■■——■■■■■■■  ■■MJM 


■iBHa 


SnnS8S8Hi»U:iBissiiisB8:sas«8:w89Ss^^"»' 
ssm8:BBSSRSs:HaK»ssss:::BSKHs::s:Kas8s»B»B:^s:;aB::s»s 


■  ■— ■■L.'tl— —————— ————■■■■■■■■— ■■■■■■—■—■■—■—■■ ■>■■■ 

l—»——MT«>WIBB— ■■■——■■—■■■■■■■■■■■—■■—■■■■■■■—■—■■■■■— i—il 
I ■■■■■■■■^^■■■■■■■■■■■■■■■■■■■B ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ iliiii 
li— ■■  ■■■■■^  ■■■■■■■■■■—■■■■■■■■■■■■■■■■■■■■■■■■■■■■—■—■■—■■■■■■—— iiii—i 

■  ■■■■■  ■—B.'-B— ■■■■■■—■■■— ■■■■■■■■■■■■—— —■■■—————■——■— I 


ffiS 


SS 


.  ..■■■■  •■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I 

■  ■■■■■ !■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■! 

■■■■■I •■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■L 

I— ■■■!—■■■  ■■■■■■■■■■■■■■— ■■■■■■! 

l»—«l— ■■—■——■■■■■■■■■■■■■■■■■■■■■■■— I 

■■■ •■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I 

■■■ •■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I 
■■  •■■■■■MBBBIBB— ■■■■■■■■■■■■■■■■■•■ 


■■MjU—l! 

i— iiii—>ii—i——ii—— ■■««■— —j—iii— —■!■■■  !—■■■■■■■■■■■■■■■■■ —■>■■■ 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■—■—— ■!■■■■■■■■■■■■■■■■■■■  ■■■■■■■^■■■■■■■■■■■■■■— ■■■—■! 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■—■■■■■■■■■— ■■—■■■■—■■■■—■■■■■■■■■■■■■■■■■■■■■I 
—■«■■■■■—■■■—■—■■■■■—■■■—■■■—■■■■■■■■■■■■■■■■■■■—■■  I— —■§■■■  ■■■■■■■■■■■■■■■■■■■lOWg! 

■■■■■■■■■■■■■■■■■■■■—■■——■—■■■—■—■■■■■■■—■■■■■■■■— I 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■——■■—■—■■■■■■■———— 
■■■■■■■■■■■—■■■■■■■■■■■■ll— ■——■■■■■■■■■— ■■■■■■■■■■■■— !——! 
■■■■■■■■■■■■■■■■■■■■■■■■BB— ■■■——■■■■■■■■■■■■■■■■■■■■■— —■iiigl 

1— ■■^w— ———■■■■■■■■■■■■■■■■■■■■■■■■■— ij—i—i 

s ^■■■n  ■■■■■■■■■■■■■—■■■■■  ■■■■■■■■■■■■■■■I 

■■■■■■■■■■■■■■■■■■■■■■■HaaBBBaBMBBaBBBBBI 

I— — aBBBBaBBBaaBBBaaBBBaaBaaBBBBBaBBBBBL. 

aaBaaiBBBBaBBBBaBBBaBaaBflBBBBaaBBBaaaaBBaBaaBB!— iBBBBB— EiBaBBBaaBaaBaaaBBBBBBaaaBaBBBaBBBB— ag 
aBaBaiBBBaaaBaBBBBBaBaBaBaaBBaaaaaaaaBBaaBBaBBBEiBBBBBflBBiBaBBBBBBBBBBaBB— BBBBaaaBBBaBBBBBB— BB 
B^aa  ■BBBBBBBaaaBBaaBaBBBBBaaBBBBBaBBBBaBBBBBaBBBaaaBaaBBBBBaaBBBiaBBaBBaaaBBBaaBaaaaaBaaaaBaaBBi 

BBBBBIBBBBBBBBaaaBaBBBBBBBBBBBaBBBBBBBBflaaBBBaaBBaaBBBBaBBBBBBBBBaBBBaBBaaaBBBaaaBBBaBBaBBBBB— r 

MnBaiaBSBBaBBBBBBaaraBBBaaBnaBBBBaBaaBBBaaBBBBaBaaBaaBaBaaBaaiBBaBaBBBaBBaaBBaBaaaaaaBBlBaiMi 
.BBBBSiBBBBBBBBBBBBBa— aBBBBaraBaBaaaBaBBBBBBBBaaaaaBBBBaBBBBaaBBBBaBaaaaBBBaBBaaaBBBBBaaaaBBaBBi 
iBBBaanaaaasaBaaaaaBBBBBBBaBaaBBaaBaaBaBaBBaBBaBaaaBaBBBaaBaBaaBBaBBBBBBBiniBBBBaBBaBaBBBBflaBBBBi 

■  ■BBBBfaBBBBBBBBBBaaBBBBBBBBaBmBBBBBBBBBBBBBBBaaBaBBBaBBBaaBBBBBBaBaaBBBBaBB— BMBa— BBBBBBil 
iBaBBBiaBBBBBBBBaBBBBBBBBBaBBBaaBBBBBBBaanBnBBBBBaBBBBiBBBBBaBBBBBBgBBnBBBBBBBnBBBBBBBBBB— ai 

laaaniaBBaBBBaaBBBaaBBBaBBaBBaBaBnaBBaaaHaBBBBBBiaiaiiaaaBaBBaaiaaaBaaaaiBBBBBBBBBBaBaBiaBBiil 
iBBaBBiBaaaaBaBaBBflBBBaaaBaaBaaaaBBaBBBaaaBaaaBBaaBaaBBBaBBBaBaaaaaBBaBaaaHBBBBBaBaaaaaaBBBBB— BL, 

liBBBiBBaBBaBaaaBBaaBaaanBBBBBaBBaaaBBBBaaBBaaBaaBaBBaaaaBBBBaBBaaBBaBBaBBaaBBBaBBaaaBaa— ■ 

■■■BBBBaBBBBBBBBBlaBBBBBBaaaaaBaaaBBBaaaaBaBBBBaBBaBBBBBBaBaBBBaiBBaaaaaaaBiBBBBaaBBBBBBBBaai 

IBBBBaaBBBBI 


'BBaBBBBBBaBBBBBBBBBBaBBaBBBBaaBBBBaBBBP'»BBBiaB— a| 

'.r/BBBBaaaaBBBBBBBiir'  .r^BaBBBBBBBBaaaaB ji   .Tr-iiaBBBBl 

^WIBaaaaBaBaBBBBBL/aLA^KBBaBBBBaBBBBBBrya-  .r^LIjIBaaBBBl 


t^^BBI  _ 

■■■■■■■■»■■■■■■■—■■■■■■■■— 

_  aaBBBBBBBB  BaBBBBaBBB  BBBBBan 

aaaBBBBBBBBBBBBBBaaaaBBaBaaBa 


,,,? 


Data  8hov;ing  the  efi'oct  of  varying  tho  power  factor 
(leading  current^  at  120  volts  and  varying  load  when 
the  meter  was  supplied  with  1^5  cycle  alternating  current 
frobi  the  fxenoral  Klectric  rotary  converter  ;"  17721. 

Temperature  24.2  24.7  C. 

■Duration  of  each  r;in  six  minutes. 


True  '".H.  Meter  '".H.  fo   Accuracy 
12.7          11.87;        92.2 

27.6  25.7         92.6 
46.0         4,'^. 7         94.9 

75.7  •      72. K         95.5 
90.7  86.5         95.2 


Amp. 

r.?. 

P.ev. 

2.02 

.522 

142 

2.05 

.751 

209 

4.22 

.890 

524 

6.80 

.951 

870 

7.72 

.98D 

1027 

Data  showing  the  effect  of  varying  the  power  factor 
(leading  current)  at  100  volts  and  varying  load  v;hen 
the  meter  wap  pupplied  with  :^5  cycle  alternating  current 
from  the  general  -'^lect'-ic  rotary  converter  J  17721. 

Temperature  24. J5 £4.7  0, 

Duration  of  each  run  pix  minutes. 


True  ".'.H.  I.:eter  '7.H.  >  Accuracy. 
7.64        7-.0  '^.G 

21.6        20.2  9K.5 

.'55.0        :';2.9  94.0 

60.6         57.  Z-  i:4.2 

79.4         71.9  90.2 


An 

]p. 

P.?. 

Rev 

1. 

,  66 

.460 

;-;4 

2. 

.92 

.7.78 

242 

4, 

.OS 

.869 

;^95 

6, 

.49 

.922 

688 

8, 

.02 

.990 

864 

T)ate  showing  tho  effect  of  varying  the  load  from 
0  to  fnOfo-  overload  vheri  the  meter  vas  supplied  with  alt- 
ernating current  from  the  Holder  Cabot  60  cycle  alter- 
nator #  16881. 

Constant  e.rc.f.  of  llo  volts. 

Unity  pover  factor. 

Temperature  22.6  23.2  G. 

Duration  of  each  run  six  uiinutes. 


Amperes. 

Rev. 

True  "'.H. 

:Jeter  '". 

,H. 

>o  AcGXiracy 

1 

128 

11.1 

10 . 5 

54.6 

2 

255 

22.5 

21.  Z 

94.8 

2 

Z-.S8 

S2 . 7 

32.2 

95.7 

4 

512 

44.7 

42. G 

95.5 

5 

646 

56.0 

52.8 

95.9 

6 

770 

66.8 

64.2 

95.9 

7, 

,5 

949 

BZ.O 

79.0 

95.2 

"Data  showing  the  effect  of  vr.rying  thn  pressure  from 
80  to  ir.O  volts  at  full  load  when  the  meter  was  supplied 
with  alternating  current  from  the  Kolzer  Cabot  GO  cycle 
alternator  i   16881. 

Unity  pov/er  factor. 

Temperature   ?/,l.O ?,X.5  C. 

Duration   of  erch  run      six  miniites. 


True  "'.H.  I^leter  "'.H.  ,.  Acaurecy, 
40.0                      -8.,^  95.8 

45.2  4.'5.5  96.2 
50.0  48.2  96.6 
f.f'.?                       5?..  8                       96.,^ 

60.3  57.5  95.3 


olts. 

Kev. 

79.7 

459 

89.8 

523 

99.9 

57  9 

110.0 

646 

120.0 

690 

T^atn    ehov»ln£   the   effect    of  vrryin^^,   the   peer   factor 
flagging  current)   at    110  voltr   end   varying   load  vhon  the 
meter  v;rf   supplied  •vith  alternntln£i  current    from  the 
Holzer  Cabot   60  cycle  altei-nator   ,^'   16B81. 

Temperatiire    ZZ .?. 27..  B  C. 

Tiuration   of  each  run  six  ralnutes. 


'rue  '".H.  I.'eter  7.H.  ^  Accuracy. 
11.6                    l0.9  93.8 

26.0  25.2  97.0 

46.6  44.7  95.9 

62.4  59.8  94.1 


Amp. 

I-.?. 

?;ev. 

2.22 

.475 

121 

4.29 

.528 

204 

6.50 

.652 

527 

7.77 

.742 

718 

Data  showirg  the  effect  of  varying  the  power  factor 
flagging  current)  at  120  volts  ami  varying  load  vhen 
the  rr,eter  wap  supplied  with  alternating  current  from 
the  Holzer  Cabot  60  cycle  alternator  ,"  16881. 

Temperature  25,6  24.0  C. 

Duration  of  each  run  six  minutes. 

Amp.  i.F.  Kev.  True  ^.H,  IJeter  "".H.  fu   AcQUraoy, 

2.00  .450  120       10.8         10.0  92.6 

4,45  .540  Z29       28.9         27.4  94.7 

6.50  .655  588      51.2         49.2  96.0 

7.80  .750  796       70. .'5         66,?  94.2 


Data  rhov-ing  the  effect  of  varying  the  pover  factor 
Qa^fln^  current!  at  100  volte  and  varying  load  v-hen  the 
meter  v/as  supplied  with  filtornr.ting  cuBrent  frora  the  Holzer 
Cabot  60  cycle  alternator  #  16881. 

Temperature  S3. 8  24.4  0. 

Duration  of  each  run  six  minutes. 

Amp.  ?.?.  Rev.  True  'V.H.  Keter  '".H.  ^^  Accuracy. 

2.06  .455  102        9.37         8.51         90.8 

4.49  .544  28e  24  .9          23.4          93.5 

6.62  .676  510  44  .9         42.5         94.4 

7.93  .773  687  61  .4         57,3          93.2 
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Data  showing  the  effect  of  vf-rvlng  the  r-ov/er  factor 
fler.ding  current)  at  110  volts  and  varying  load  when  the 
meter  was  suprlied  with  alternating  current  from  the 
Holzer  Cabot  60  c^'-ole  alternator  #  16881. 

Temperature  24.0 ?A  .8   C. 

Duration  of  each  run  six  n,inutes. 


Amp, 

r  ,  F . 

Rev. 

True  '''. 

H. 

::eter  "".H 

.  %   Accuracy 

H.OO 

.500 

121 

11.0 

10.1 

92.0 

3.10 

.764 

298 

26.4 

24.8 

94.2 

4.7.0 

.907 

490 

42.9 

40.8 

95.1 

7.07 

.964 

852 

74.8 

71.0 

95.0 

7.69 

.97.'5 

921 

82.2' 

76.6 

9S.1 

Data  showing;  the  effect  of  varyinti'  the  pov;er  factor 
deeding  current)  at  IHO  vo].ts  and  varying  load  when  the 
meter  v.'as  supplied  v.'ith  alternating  current  fron  the  Hol- 
zer  Cabot  60  cycle  alternator  i   16881. 

Temperature  24.5  25.0  C. 

Duration  of  each  run  six  minutes. 


Amp. 

P.?'. 

Rev, 

True  "'.H. 

Meter  ^ 

.H. 

fo 

Accuracy 

E.OO 

.498 

122 

12.00 

11.0 

91.7 

2.04 

.758 

^13 

27,80 

26.1 

93.8 

4.42 

.916 

557 

48.70 

46.4 

95.2 

6.50 

.954 

857 

74.70 

71.2 

9S.6 

8.05 

.985 

1057 

95.20 

88.0 

92.2 

SK 
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Data  shovn'.ng  the  effect  of  varying  the  pov/er  factor 
(leading  currer.t )  at  100  volts  and  varying  loarl  v/hen  the 
meter  was  supplied  with  alternating  current  from  tho  Hol- 
zer  Cabot  6  0  cycle  alternator  5  16881. 

Temperature  PA. 8 2L.Z   C. 

■Duration  of  each  run  six  minutes. 

True  "'.H.  Meter  ".H.  p  Accuracy. 
10.2  9.2?,  90.8 
25.4  24,0  94.5 
41.6  29.1  94.0 
62.2  59.2  92.7 
76.8         70/6        91.8 


Amp. 

P.F. 

nev 

2.04 

.502 

112 

2.26 

.776 

288 

4.52 

.922 

469 

6.60 

.957 

712 

7.81 

.982 

848 

STANDARD      MODI-L 
SWITCHBOARD     METER,     TYPE      "S-A. 


The  Colximbia  J>huntecl  Astatic  Inte^rRting   "'Rttmeter, 
photographs  of  which  are  Fhown  on  the  follov/ing  pages, 
is  best  suited  for  operation  on  direct  current.  The  rae- 
ter  is  10  1/4"  by  7"  and  is  6  7/16"  deep.  It  is  covered 
by  a  metal  case,  rhich  has  a  glass  panel  thru  which  we 
may  read  the  kilov.att  hoxirs  consiimed  by  the  meter.  The 
dials  are  at  the  central  part  of  the  me^ter. 

The  armature  of  this  meter  differs  from  the  usiial 
type  of  armature  and  is  constructed  as  follows.  The  shaft 
has  two  thin  aluminum  discs  near  the  top  and  the  third 
disc  at  the  bottom  which  acts  as  a  brake.  Between  the 
tv7o  upper  discs  are  placed  six  eyclindrical  spools  equal- 
ly placed  near  the  central  shaft.  Ihru  each  spool  is  a 
thin  strip  of  silicon  steel  with  its  ends  bent  at  right 
angles  so  as  to  extend  radially  along  the  lovifer  surface 
of  the  upper  disc. and  the  upper  purface  of  the  lower  disc. 
These  radial  extensions  are  split  so  as  to  divide  the  flux 
i:.ore  evenly  around  the  disc  circumference.  The  six  spools 
carry  the  v;inding  of  the  armature. 

The  current  circuit  consists  of  four  coils,  two  on 
the  upper  disc  and  two  on  the  lower  disc.  They  are  con- 
nected in  such  a  way  that  the  field  of  one  is  opposed  to 
the  other.  i:ow  If  a  strpy  field  acts  on  one  cojl  so  as 
to  v.'eaken  it,  it  will  cause  the  other  coil  to  be  strengh- 
ened  an  equal  amount  thereby  neutralizing  the  effect. 

The  lower  bearings  are  of  the  cup  shaped  diaiaond,  and 
are  very  easily  removed  in  case  of  a  defect. 


The  meter  1p  also  equipped  vith  oorcpensatlnt:  colls 
which  can  be  plugged  In  or  out  to  adjust  for  lifeht  loads, 
Standard  shunts  are  provided  v/lth  the  netor.  ilfferent 
gear  ratios  being  xised  for  each. 


All  tests  an  the  Colxxra'blE  P.hiinted  Aptatic  Meter  i?18600 
were  made  with  direct  current.  The  scheme  of  connections 
is  shown  on  the  following  pagcCurrent  'vns  obtained  from 
a  single  storapo  cell  and  the  supply  of  current  v.as  reg- 
ulated by  means  of  a  carbon  plate  rheostat.  The  pressure 
was  obtained  from  a  storage  battory  rituated  in  the  north 
laborator^r  and  the  voltage  was  maintained  constant  by 
means  of  a  variable  potential  rheostat. 

The  following  tests  vere  made: 

1.  Meter  operated  at  110  volts  with  load  varying  from 
0  to  50fj   overload  . 

E.  Ileter  operated  at  120  volts  with  load  varying  from 
0  to  50fo   overload. 

3.  Ileter  operated  at  100  volts  with  load  varying  from 
0  to  50f:   overload. 

4.  Lleter  operated  at  full  load  v/ith  variable  e.m.f. 

5.  Meter  operated  at  80^  of  full  load  with  variable  e.m.f, 

6.  Meter  operated  at  120';t  of  full  load  with  variable  e.m.f. 

7.  Meter  operated  at  110  volts  and  full  load  v/ith  var- 
iations in  compensating  coil. 

8.  Meter  operated  at  110  volts  and  ^o^  of  fiill  load 
with  variations  in  compensating  coil. 

9.  Meter  operated  at  110  volt§.  and  15C;;C  of  full  load 
with  variations  in  oorcponsating  coil. 

10,  Meter  operated  at  110  volts  with  load  varying  from 
0  to  0Of^  overload  when  the  meter  v/as  placed  in  a  strong 
magnetic  field. 


11.  Teraperf-ture  tests. 

12.  iJeter  tested  witji  a  standnrd  shiirt  of  .001  ohm. 
For  each  run  the  time  reqizired  for  the  disc  to  make 

150  revolutions  v.as  r.oted  ar^d  the  current  and  the  voltage 
were  recorded, 

?or  test  number  ten  a  strong  electrona^Taet  was  placed 
eight  inches  from  the  meter,  first  on  one  side  of  it,  then 
on  the  other. 

For  test  number  eleven  the  meter  was  placed  in  a  large 
air-  tight  box  containing  four  electric  heaters,  v.hich 
were  used  to  vary  the  temperature  of  the  meter.  Runs  were 
made  for  four  variations  in  temperature. 

For  test  number  twelve  t}ie  current  coil  of  the  meter 
was  shunted  across  a  standard  resistance  of  .001  ohm. 
This  resistance  carried  the  major  portion  of  the  current. 


Data  showin£,"  the  effect  of  varying  the  loa^  frou  0 
to  50^  overload  when  the  meter  was  operated  at  IICj  volts. 


fimpereR . 

Time   in  sec. 

Ti-Tie  "'.H. 

Ileter  rr.H. 

;..  Ac  our? 

.94 

1380 

29.6 

37.5 

95.5 

1.95 

690 

41.2 

27,5 

91.0 

2.97 

458 

41.5 

37,5 

90.3 

4.00 

555 

43.4 

37.5 

86.4 

5.03 

280 

42.1 

37.5 

86.8 

6.08 

240 

45.2 

37.5 

R2,R 

7.60 

177 

41.2 

S7,5 

91.0 

:mimM-:^<^7!^ii: 


T)ata  showing  the   effoot    of  var^ring  the   loarl   fron  0 
to   50y  overload  when   the  meter  v/as    operateti   at    1?.0  volts. 


laperes. 

Tice  in  sec.   True  "'.H. 

Meter  -^.H. 

',.;  Accuracy 

.94 

1265 

42.6 

2.75 

88 

1.95 

690 

44.9 

a. 75 

82.7 

2.97 

492 

48.7 

2.75 

77 

4.00 

240 

45.4 

2.75 

82.4 

5.02 

280 

46.9 

2.75 

80 

6.08 

228 

46.4 

2.75 

80.5 

7.60 

180 

45.6 

2.75 

82 

Data  showing  the  effect  of  varying  tho  loPd  from  0  to 
50^  overload  when  the  meter  was  operated  at  100  volts. 

Amperes.  Tiraeinsec.   True  '7.H.   Meter  7.H.   ;^  Accuracy 

.94  15Z0 

1.95  750 

2.97  495 

4.00  290 

5.02  300 

6.08  252 

7.60  192 


40.0 

27.^ 

94.7 

#0.6 

27.5 

92.4 

40.8 

27.5 

91.8 

45.2 

57.5 

86.5 

42.0 

27.5 

89.4 

42.6 

27.5 

88.0 

40.6 

27.5 

92.4 

Data  showing  the  effect  of  varying  the  pressure 
at  full  load. 


True  '".H.   Meter  *".H.   >  Accuracy 

25. 0  ,^7.5  107.0 
7.6,4  37.5  103.0 
40.3  57.5  93.0 

43.1  37.5  86.8 
46.6  37.5  80.2 
52.0  37.5  72.0 


Volts. 

Tl: 

me  in  sec 

50.6 

495 

70.3 

370 

90.2 

320 

110.0 

280 

129.9 

258 

149.7 

249 

Data  showing  the  effect  of  varying  the  pressure  at 
120^  of  fxill  load. 

Volts.   Time  in  sec.  True  'V.h.  IJeter  'V.H.  >J  Accuracy. 

70.3       520  37.6  S7.6  99.4 

90.2       280  42.2  S7.5  88.6 

110.0      240  44.0  37.5  85.0 

129.9       230  49.8  37.5  75.3 

149.7       210  52.4  37.5  71.4 
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Data  showing  the  effect  of  varying  the  press^^rG 
at  80^.  of  full  load. 

Volts.   Time  in  sec.   True  '7.:i.   I^leter  '.".H.  '-Jo   Accuracy 


70.2 

48o 

27.4 

27.5 

100.1 

90.2 

290 

29.1 

27.5 

95.8 

110.0 

255 

42.0 

27.5 

92.2 

129.9 

230 

47.4 

27.5 

78.9 

149.7 

225 

54.0 

27.5 

69.3 

"Deta  showing   the   effoct   of  varying  the  temperature 
at    llvO  volty  and   full   load. 


True  V/.H.  ileter  '.'Ml.  70  Accuracy 

4S.1                    7;7.5  86.8 

41. H                    Z7,5  91.0 

7j8,2                    .^7.5  98.?. 

37. 4                     57.5  100.2 


enp. 

Time  in  sec 

23 

280 

41 

268 

61 

249 

73 

24.'5 

»&l 
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1  Ba.<aaaBaBaBaaaaaBaBBaaBaBaBBaaaaaBaaBaaaaBaBaaaaaaBBBBaaaaaBaaaBaaBaBBaBaBaBa''-:aaBBaaaBBBaai 

I  ■■.'^■■■■■■■■■■■■■BaBBBBBBaaBBBBaBBBBaBBBaBaaaaBaBBBaBBaaBBBBaaBBBBaaaaaBBBBP'^wdBBBBBBaBBBBai 

laaaai  BBBBBaaaBaBaaBaaaaaaaaBaaBBaaanaaBaBaBaBaBaBaaBaaBaBBBaBBBaBaBaaiBaBaaaa'^aaBBBaaaaBaBaBaaBi 

laaaai  BaBaBaaaaaBBBBBaaaaBaaBaBaaBaBaBaBaBBaaBaaaaaBBaaaBBaBBBBaBBBBBaiaawii — 

mmnW^i 

liv  «si 


iBaa 


„__.  ^nBBBaaBaBaBBBBaaaaaBaaBaBBl 

■bbbbi aBBBaBaBaBBBBBBaaBBBBBBBaaaaBBaaBaaBBBBaaBBBBaaaaaBBBaBBaaBBBBBBlv  AiiBBBBaBBBBaaaBBaaaBaBBaaBBal 
laaaai  aBaBBaBBaaaaBaaBBaBaaaaaBaaBBBBaaaaBBaaaBBaaaBaaaaBBBaaBaaaaBaBP'.aaaaaBBBaBaaaaaaaBaaBBBaBBBBBal 


Data   showing  tho   nffect   of  varyirig  the  teroperature 
at   110  volts   and  605^^  of  full   load. 

Terap.      Time   ir   sec.      True  "'.H.      Meter  '.V.H.  io  Accuracy 

22                     45B                       41.5                     27. 5  90.2 

4  8                     422                       29,2                     27.5  95.5 

62                     414                       27.5                     27.5  ^tOO.O 

75                     299                       26.2                     27.5  102.6 
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aBBBaaaBaaaBBBaaBBBaaaBBaBaWBWWwiailHailiaiifa  ■■■■■■■■■■  ■■^riaBMiiBaBaaaaBaaaaaaaBBaBaaaaaaaaaBa  I 
aaaa«aaBaaaaBBaaaaaBaaaaiMMi«aBa»iy*»avyilBHMi>BMMllMMM^MBBaaaaaBaaaaBaBaaBBaBaaBaaaaaal 
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■BBaBBaaaBaBBaaBaaaBaaaBaaaaBBBaBBaaBBBBBBaBBBBaBaBBBBBaBBBBaaBaaaaBaaBBaBBBaaBaaaBBBBBBaBBBBaal 
■BBaBBaaaaBBaBBBBBaaBaBBaaBBaBaaaBaBBBBaaaaaBBBBaaBBaaaBBaaaaBaaBBaaaBBBBaiBaaBBaaBaBBiaaaaaBBBl 

■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaaBBBBaaBBBBBBBBBBBBBBBBBBBBl 

|BBBB«iaBBBBBBBBBBaBBBBaBBBBaBBBBBaBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBaaBaaBBaBBaBBBBaBBBBBBBBaiBaBBBBBBaBl 
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* ■BBBBaaaaBBBaaBBaaaBBaBBBBaaaaBBaaBBaaaaBBaBB BaaaaaaaaB BBBBBBBBBB BaaaaaBBBBBBBBi'jaBBBBBBBBaaaaa I 

■BBaaBaaaaaaBaaBaBBBBaBBBBBaaaBBBaflBBBaBBBBBaaaaBBBaaaBaaaaaBBBBBaBaaaaBaaBBBBr^aaaaaBBBBBBaaaBl 
■BBBBaaBaaBBBBBBBaaaBBaaBBaBaBBaaBaaBaBBaaaaaBBBBaBBBBaBBaBBBBBBBaBBaBaBaBaaa'.aBBBBBBBaBaaaaaaal 
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iBaaaa 

Ibbbbi 
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iBaBBt 

iBaaai 
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SHS 
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■■aaaaiBBaaBBaaBr4 


■BBBaaaaBflaaBBaaaBBBBaaBaaaaaaBaBaaBaBBBiaanaaaaaaniBaaBBaaBr^BBBaBBaaBaaaaBBBBBBal 
iaaaaBaBaaBBBflaaBBBaaBaaaaaaaBBBaBBaBaanBMaEiuiiBaaaBBaBaBBar.aaBBBBBBBBBBBaBBBaaaBBl 
laaBaaaBBaaaBaBBaaaaaaaBaaaBaaaaBBaaBBaBaaaaiEaaBBBaBaBaaBap-^aBBBBBaBaBaBBBaBBaaaaaBl 
laaaBaBBBBBaBBBaBBBBBBBBBBBBBaBBBBBBaaaaBaaBEaaaEaaaaBBBBBv^iaaBBaaaaBBaBaaBBBaaBaBBal 
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■  ■BaaBBBaaBBaaaBBaaBBBaBBBBaaBBaaBBaaaaBBBBaBaaaBBBBBaBaaaBBBaaaaBaB'-.^aaaaBBBaB 

I  laBaBaaaaBBBBBBBaBaaaaaBBBaaBaBBaBBBaBaaBBaaaaaBBaBaBBaBBaaaaaaBBB-^aaBBBBBBBBB ,„ 

I  ■aBBaaaBaaBBaBBBBaBaBaBaBBaaaaBaBBBBBaBBBaaaaaBBBBaBBBBBaaBBBaaBr BBBBBBBBBB BBaaaBlBaBimBaaBBaal 
'  ■BaBBaBBaBBBaBBaBaaaaaaBBaBBBaBBaBBaBBBaaaaaBBaBBBaaaaaBBBBBBBB'-.^BaBiaB 

■BBBBBBaBBBaaaa BBBBBBBBBB BBBBBBBBBBBBBBBBBBBaBBaBBBBBBBBBB 
■  aaBBBBaaaBBaBaaaBaBBBBBflaaaaaBBBBB BBBBBBBBBB BBBBB BBI 

aBaaBaaBBBBaBBaBBaaBBaBiBaBBBaaaaaBBBBi 


..   --- ">BBBBBBBBaBBBBaBBaa ^ . 

iBBBBBBB BBBBB BBBBB aaBaar^aaaaBaSaBaBaBBBBaBBBBBl BBBBB aaaaa I 

— _ s ^BBaBBaBBaaBBBBaEaBaBB^aaaaa  BBBBB  aaiaa  BaaaaaaaaB  BBBBB  aaaaBl 

■BBaBBBaBBBBlBaBBBBaBBBiBBBBBBBBaBa  aBBaaaaaaa  BaBBBBaBBBiBruBBaaaaiaBaBBiMBBBBBBBBBBaBBBaBaBBBBi 
■aaBaaiaBBBBaaaaaaaa BBBBB BBBBB BBBBB aBaaaaBBaBBBaaaaBaBBB^BaBaBBiaBaBaaaaaBaBBBBaBaBBBBBBBBaaaaBl 

SBBBB  BBBBB  BBBBBBBaBBBBBBaBBBBBBBBBBBBBBBaBBaBBaaBaBaaaP'BaaaaBaaaBaaBaaaaaaaaBBBBBBBBBBBBBBBaBBBi 
BBaBBaaaaaaBBBBBBBBBaaaBaBBaaaBaBBBBBaiBBBBiBBBBBBBBid BBBBB BBBBB BBBBBBBBBaaaaBB BBBBB BaaaaBaaBBl 
■aBaaaBBBBaBaaBBaEaBaaaaaiaBBBBBBBBBBBaa  BBBBB  BBBBBBr..%.iBBaaaBBBaBBaBaBaBBBBBaBBB  BBBBB  BBBBB  bbbbbI 
iBBBBBBBBBaBBBBBaBBBaBBBaaBBBBBBBBBBBBaBBBBaBBaaBP'.aaaBBBaaaBaaaB BBBBB BEaBaBBBaa BBBBB aBBaaaaBBal 
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Data  showing  the  effect  of  varying  the  temperature 

at  110  volts  and  P.Ofo  of  full  load. 

Temp.   Time  in  sec.  True  "'.H.   :;eter  T.H.  ^Accuracy. 

23       1?.80  29,6       S7.5  95.5 

50       l^r.O  27.9        27.5  9B.7 

64        1275  26.6       27.5  102.4 

77        1242  25.7        27.5  104.9 


Data  showing  the  effect  of  a  nagnetic  field  v;hon 
produced  to  the  ri^.ht  of  the  meter,  voltage  110. 

Amperes.   Time  in  sec.   True  "MI.   I'leter  7.H,   /Accuracy, 


.94 

1820 

52.5 

27.5 

71.5 

1.95 

780 

46.4 

27.5 

80.7 

2.97 

495 

44.8 

27.5 

82.7 

4.00 

370 

45.2 

27.5 

82  .8 

5. OS 

290 

4^.^ 

27.5 

82.8 

6.08 

240 

44.7 

27.5 

82 . 6 

7.60 

198 

46.1 

27.5 

81.4 

Data  showing  the   effect   of  a  cagnetic   field  when  produced 
to   the   :Left   of  the   raeter,   voltage   110. 

Amperes     Tirae   in  sec.    True  W.H.      Keter  ".'.H.      fo  Accuracy 


.94 

1140 

3?,.  6 

37.5 

114.7 

1.95 

630 

37.5 

37.5 

100.0 

H.97 

435 

39.6 

37.5 

94.8 

4.00 

345 

48.2 

37.5 

88.7 

5.03 

275 

42.3 

37,5 

88.5 

6.08 

237 

40.0 

37.5 

93.7 

7.60 

165 

38.5 

37.5 

97.0 

Data  showing  the  effect  of  varying  the  compensating 
coil  at  110  volts  and  40,1  of  full  load, 

ITo.  of  lug.   Time  In.  sec.  True  7.H.  Meter  '^.H.  Accuracy 

1           682  40.7         27.5       92. H 

7           6^0  41.1        37. 5      91.2 

15            704  42.2        7;7.5      88.9 
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Data  showing  the  effect  of  shuntftrg  the  current  thru 
a  ,001  ohm  standard  resistance  v.-hen  the  e.ia.f.  was  110  volts 


Amperes .     ' 

rime  in   sec. 

True  T.H. 

Ivleter  77. H 

/oAccurj 

20.7 

1086 

688 

750 

108.8 

41.4 

522 

662 

750 

113.2 

62.1 

254 

674 

750 

111.4 

82.3 

268 

675 

750 

111.2 

105 . 0 

219 

690 

750 

108.8 

124.8 

183 

700 

•  750 

107.2 
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Discussion 

In  disci  et lag  the  tests  we  have  just  com- 
pleted we  will  take  each  meter  separately.  First 
we  will  discuss  the  'Villis  "Straight  Line"  :.!eter 
D.  C.  tests. 

Test  #1.  110  volts  variable  load. 
This  test  showed  that  the  perceat  of  accuracy  ras 
&   little  high  at  low  loads  and  low  at  Mgh  loads. 

Test  ttC.  120  volts,  variable  load. 
The  results  of  this  tect  concurred  with  those  of 
ter.t  ^'l. 

Tect  #2.  100  volts  variable  load. 
The  recrJts  of  this  test  w^re  the  seiie  't.v   the  a'^oxc 
two  tests. 

The  tliree  tests  show  t'-at  for  varying  voltages 
at  an7  certain  lead  the  percent  accuracy  is  about  the 
sane. 

Test  v4.  110  volts,  full  loaa,  temperature 
varying  fron  TO  to  80  degreep  C.  The  accuracy  varied 
from  96!^  at  20  degrees  to  oO-4/lOf  at  80  degrees. 

Test  *5.  11'^  volts,  60"  load,  varying  tempcrrture 
The  accuracy  varying  from  06-R/lO^  at  20  degrees  to 
100%  at  60  degrees. 


Test  ;6.  110  volts,  20^  of  full  load,  varying 
temperature.   At  20  degrees  the  accuracy  was  102-r./l0f^, 
at  50  degrees  tl-e  accuracy  ras  114-6/10^,  v.'hile  at 
80  degrees  the  accuracy  dro^iped  to  102-B/lOf . 

The  triipcrature  tests  5^^ov.■ed  that  for  full  load 
aud  half  load,  the  accuracy  did  aot  vtir*;  nuch  v:ith 
change  in  tei.iperature,  v.-hile  for  low  curreats  the 
accuracy  varied  largely  vrith  change  in  tBTi^'rrpture . 

Aiternfiting  current  tests. 

Tests  ,fl.  110  volts,  varying  current,  differ- 
ent wave  shapes.  These  tests  showed  that  the  accuracy 
varied  but  slightly  vitli  change  of  wave  shape. 

Tests  #2.  Variable  E.LI.F.,  Unity  Power  Factor, 
Constant  Loads.  In  these  tests  the  accuracy  decreased 
v.'ith  high  and  lov;  voltages,  re?ching  a  naxir.iUn  at  105 
vo] ts . 

Tests  v3.  110  volts,  varying  power  factor,  lag- 
ging current.  The  accuracy  varied  frori  80''  at  .200 
povrer  factor  to  90f  at  .080  power  factor. 

Tests  M-  ll^'  volts,  60  cycles,  lerding  current, 
variable  pov:er  ffctor.  The  accuracy  ^aried  froi.  ?6f 
at  .600  power  fc?ctor  to  94-2/lo;^  at  .'70  power  factor. 
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Tests  7f5.  120  volte,  varying-  power  factor, 
leading  current.  The  accuracy  decreased  with  in- 
crease in  power  factor,  Doing  ^6-4/10/^  at  .67  power 
factor  aid  ^0-6/lOfo   at  .97  power  factor. 

Tests  fo.  100  volts,  variable  power  factor, 
lagging  currnnt.  The  accuracy  varied  with  the  change 
in  power  factor,  the  pei'cent  accuracy  was  00-4/10 
at  .45  power  factor  and  9£-8/l0  at  .77  power  fsctor. 
The  naxiaun  accuracy  was  ?4-£/lj;'^  at  .65  pov:er  factor. 

The  alternating  current  tests  showed  sc  follovi  . 

1.  The  accuracy  depended  on  the  ijover  factor. 

Z,     The  accuracy  varied  -.vith  both  lagging  cur- 
rent and  leading  current,  but  not  in  the  sane  nanner. 

3.  The  accuracy  vas  independent  of  wave  shape. 

4.  The  accuracy  Wof  independent  of  frei^uency. 
In  the  above  tests  an  error  night  have  been 

introduced  owing  to  the  vibration  caused  by  the  na- 
chines.  Although  the  neter  is  adopted  to  alternat- 
ing currents,  the  accuracy  is  vcn'  low,  especially 
on  low  loads  and  load  oower  factors. 


The  Colnnbia  Shunted  Asiatic  I'eter 

The  terts  v?ere  all  performed  on  direct  ci^-rrent. 
IroM  the  resrlts  obtained  lead  to  the  follov/ing  con- 
clusions. 

1.  The  acciiracy  varied  conr:ideratly  upon 
change  of  load  re£_ardle&r>  of  whether  the  pre?  rxre  re- 
mained constrnt  or  variable. 

2.  The  meter  v;?r  effected  appreciab]"  by  strry 
fields.   la  this  test  the  effedt  of  stray  fieZds 
varied  rith  the  position  and  strength  of  the  fields. 

C.  The  temperature  tert  shov  that  this  meter 
is  not  adapted  to  extreme  changes  in  temperature. 
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